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REPORT ORGANIZATION

This report is organized into five sections. Section 1 describes
the need for the study. This section is followed by a description of
the disposal site and a characterization of waste products in Section 2.
The third section provides a brief Executive Summary outlining the
more salient findings and recommendations resulting from the study*
Section 4 describes research methods and results. The fifth and final
section presents a more detailed discussion of findings and recommenda-
tions. Following Section 5 are Tables, Figures and an Appendix. In-
cluded in the tables are the results of chemical analyses of ground-
water samples.



STUDY TO DEVELOP BOTH SHORT AND LONG TERM SOLID WASTE DISPOSAL

MANAGEMENT PLANS FOR THE UNION CARBIDE CORPORATION

ASHTABULA, OHIO COMPLEX

1. INTRODUCTION

1.1. Background

In June of 1979 the Ohio Environmental Protection Agency (Ohio
EPA) contacted the Union Carbide Corporation (UCC) regarding the
solid waste disposal practices at their Ashtabula, Ohio Industrial
Complex. This complex includes three facilities: the UCC Metals
Division, the Linde Welding Products Division and the Linde Air
Products Division. All three of these divisions generate wastes
which are disposed both on and off site.

The Ohio EPA informed UCC that under the Ohio Revised Code,

Section 3734 and under the Ohio EFA Regulations, published in Section
3745-27 of the Ohio Administrative Code, the Corporation is required
to submit a Solid Waste Disposal Facility Plan for the Ashtabula com-
plex for state approval. Later Ohio EPA conducted a site visit of
the Ashtabula complex and reported that the disposal area was in a
state of disarray.

In response to the State of Ohio requirements, Union Carbide
contracted with Engineering-Science, Ltd. (ES) to investigate the
Ashtabula Complex's current solid waste.disposal practices and to
develop a short and long term management plan which will satisfy
Ohio's environmental requirements.

Engineering-Science is also tracking the development of the U.S.
;

EPA's Resource Conservation and Recovery Act (RCRA) requirements and
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is considering both effective and potential federal regulations in
the development of the disposal plan for Union Carbide. While the
final RCRA regulations have yet to be published, it is anticipated
that they will not differ significantly from the State of Ohio re-
quirements on most major issues.

This report presents Engineering-Science's analysis of the faci-
lity's operation based on extensive tests and examinations, all de-
scribed herein. The thrust of this work has been related to ground-
water quality and management. This document provides Union Carbide
with a detailed program for resolving both short term and long term
waste disposal questions for the Ashtabula complex and constitutes
a facility plan conforming to Ohio regulations.

2. HISTORY OF THE SITE

Union Carbide Corporation has operated an industrial complex
on a 673 acre site located in Ashtabula Township, Ashtabula County,
Ohio since World War II. The site is roughly bordered by Lake Erie
on the north, State Road on the west, Middle Road on the south, and
the extension of Cook Road on the east (see Figure 1). Three divi-
sions of Union Carbide have facilities located at this site, the
Metals Division which manufactures ferro alloys, calcium carbide and
lime; the Linde Air Products Division which operates a tonnage air
reduction plant; and the Linde Welding Products Division which manu-
factures welding wire.

Most of the liquid and solid wastes generated by on-site opera-
tions have been handled on-slte. Over the years sludge ponds (see
Figure 2) have been developed for disposal of solid and semi-solid
wastes. These ponds also contain solids removed from the wastewater
treatment systems, as well as a variety of other waste materials
generated by the plant's operation over the years.

2.1. Present Disposal Practices

Of the five ponds shown on the map (Figure 2), three have been
abandoned as active waste disposal areas. These abandoned ponds are
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Ponds 1, la, and 2. Thus, Ponds 3 and 3A receive all solid waste
materials which are disposed on site from all three facilities.

The Union Carbide Metals Division generates about 30,000 tons
of wastewater treatment sludge, metal shot and waste paper annually.
About 95 percent of this material is sludge and is deposited in Pond
3A. The remainder of the Metals Division solid waste is deposited
in Pond 3.

Each year the Linde Gas and Linde Welding Products Division
together generate about 1,000 tons of scrap paper, wire, and mill
scale. All of this waste material is deposited in Pond 3. The esti-
mated weight and volume of the various materials generated by each
operation is presented in Tables 1 and 2. The composition of the
sludge produced by the Metals Division Wastewater Treatment System
and the Linde Welding Products Division is presented in Table 3.
Most of these materials, with the exception of the waste oils, are
currently landfilled on-slte. With the exception of PCB containing
oils, which are disposed at an approved PCB site, waste oils are
hauled off-site for recycling.

The general on-site disposal strategy involves two workers who
collect and dump all materials into the ponds in a random fashion
employing bulldozers and dump trucks. The various component wastes
are neither systematically segregated, compacted, or covered.

3. EXECUTIVE SUMMARY: FINDINGS AND RECOMMENDATIONS

3.1. Findings

The State of Ohio requirements specify that a groundwater charac-
terization study be conducted in conjunction with the development of
a Solid Waste Disposal Facility Plan. .In the process of performing
this groundwater study Engineering-Science has discovered that the
Ashtabula Industrial Complex has a groundwater contamination problem
in addition to its violation of aesthetics standards. As would be
expected, the nature and magnitude of this problem will have a signi-
ficant influence on efforts to develop an effective short and long
term management strategy.



The groundwater quality problem appears to be confined to the
upper saturated zone where concentrations of ammonia were found to
be significantly higher than the Public Water Supply Water Quality
Standards.

The data Indicate that leachate from the materials disposed in
UCC Ponds 3 and 3a is migrating through the containment dike into
the groundwater. Our analysis of the operation suggests that if the
ponds are not unmodified, leaching will continue for many years, even
if the ponds are closed. For this reason we consider the groundwater
contamination issue to be a focal point of the long range solid waste
management plan. The problem is discussed in more detail in Section
4 of this report.

3.2. Recommendations

The following list of recommendations summarizes key facets of
tl... _liort term management plan. These issues are presented in more

detail in Section 5 of this report.

o Continue using Pond 3a exclusively for disposal of Metals
Division Wastewater Treatment Sludge.

o Segregate non-hazardous wastes.

o Convert and manage Pond 3 as a landfill for non-hazardous
wastes rather than as an open dump.

o Dispose of Linde Welding Products Wastewater Treatment
Sludge and UCC Metals Division wastes separately from one
another.

o Dispose metal shot dally If possible.

o Arrange to handle combustibles off-site.

o Implement a variety of "housekeeping" measures to improve
aesthetics of the site.

4. RESEARCH METHODS AND RESULTS

Engineering-Science's approach to this groundwater analysis and
facility planning exercise involved three basic components: a geolo-
gical component, a hydrologic component, and the chemical analysis
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of groundwater samples. The approach to the geologic and hydrologic
studies and the results of these studies and the chemical analyses
are discussed in this section. The methods used in the chemical
analyses are standardized and for this reason only the results (and
not the methods) of chemical analyses are provided herein.

4.1. -Geologic and Hydrologic Investigations; Methods

Engineering-Science's subcontractor, Herron Consultants, Inc.,
of Cleveland, Ohio drilled a total of six (6) test borings to gather
data necessary for the evaluation of the hydrogeologic conditions in
the vicinity of the disposal ponds. The locations of these test wells
are noted on Figure 3. These six (6) wells are the only existing
active groundwater wells in the entire vicinity. Ohio regulations
require an inventory of water supply wells within 2,000 ft of the
solid waste disposal ponds. There were no existing wells located
within this limit.

Herron Consultants drilled the six (6) wells using a CME-45
truck mounted rotary drill rig. The borings for the wells were
advanced using 7-inch O.D. (outside diameter) hollow flight augers.

To develop as detailed a picture as possible of the subsurface
conditions, samples were taken at 2.5 foot intervals in depth using
the split spoon sampler. This sampler consists of a 24 inch x 2.5
inch O.D. split steel barrel which was driven 18 inches into the soil
at eac'n sample interval using a T4D-~i'b 'hammer that was dropped 30
inches. Blow count per 6 inches of penetration was recorded with the
total blows per last 12 inches of penetration per sample representing
the standard penetration or "N" value. This value is used to deter-
mine relative density and the soil consistency.

Several undisturbed samples were recovered using the "Shelby"
tube sampler. The Shelby tube samplers consist of 30 inch x 3 inch
O.D. steel thin wall tubes that were hydraullcally pushed 18-24
Inches into the soil. The samples lifted were sealed in their tubes
and taken to the laboratory of Herron Consultants, Inc., where they
were extruded for testing and micro-logging. These samples, as well
as some of the split spoon samples, were tested for index properties
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to classify them according to the Unified Soil Classification System
(USCS). The tests performed on the samples included grain size
analysis through 2 microns, Atterberg limits (a measure related to
soil stability), specific gravity, naturalvmoisture content, unit
weight and permeability.

To aid in the determination of the presence of groundwater in
the subsurface strata, piezometers were installed in each test boring
for each major stratum encountered. The piezometers consist of a 2
inch I.D (inner diameter) Schedule 40 PVC standpipe attached to a
3 ft. x 2 inch I.D. well point with No. 10 slots. The bore hole
around the well point was backfilled with Ottawa sand to a height of
3-6 feet above the bottom of the hole. Above this, a 1 foot thick
bentonite "pi" pellet seal was installed. The rest of the hole was
backfilled with drill cuttings and bentonite materials. The top of
the standpipe extended about 2 ft above ground to make it clearly
visible and to facilitate sampling. A total of six (6) piezometers
were installed. After the piezometers were blown out with air, a
falling head permeability test was conducted in each piezometer.

The permeability tests were performed by filling the standpipe
with water and recording the depth that the water dropped at one
(1) minute intervals for 15 minutes. The piezometers were then
blown out with air and allowed to stabilize before water samples
were taken.

From the resulting data the project team was able to determine
the permeability of the various strata.

All of the data generated by the various field and laboratory
programs plus data gathered from published literature were synthe-
sized and evaluated to develop the hydrogeology of the solid waste
disposal sites. The results of the analysis are presented later in
this section.

4.2. Geologic Characterization

The project area is located within the Lake Plain Division of
Fenneman's Central Lowlands Physiographic Province. This area is
not more than five miles wide at any location. The area is an
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undulating rough field covered with a. thick foliage of grass, leaves
and trees. The area's drainage is poor, and the soil type is such
that surface ponding is common. Drainage is further reduced by a
general lack of topographic features and by subsurface hydrogeologlc
conditions.

The predominant glacial feature of the area that displays topo-
graphic relief is the Portage Escarpment (a terminal moraine of Wis-
consin Age) which roughly parallels the Lake Erie shoreline and is
five to six miles inland, paralleling U. S. Route 20. This morainal
deposit reaches an elevation of 700-800 feet above sea level. It
drops off quite rapidly to the northwest and north to the Lake Plain
which ranges in elevation from 600-650 feet to an elevation of +573
feet at the Lake Erie shoreline. This Lake Plain consists of deposits
of wave-washed till, glacial beach deposits and lacustrine soils. The
surficial soils (upper 48 inches), according to the United States Geo-
logical Survey, belongs to the Conneaut-Swanton-Claverack soil asso-
ciation.

The lacustrine or lake deposits fora an upper layer of soils
about 5 to 15 feet thick covering the gentle or undulating plain that
comprises the project area. These deposits consist of soils ranging
from silty clay to clayey and sandy silts with rounded gravel and
some silty sand. Underlying the lacustrine deposits are layers of
Ashtabula Till which extend to bedrock. This glacial till consists
mainly of hard clayey to sandy silts with angular gravel and rock
fragments.

Shales of the Chagrin Formation of Devonian Age dominate the
bedrock underlying the soil overburden. Outcrops of the bedrock are
generally present in the escarpments along stream channels. The
Chagrin Formation forms the bedrock in the eastern and western por-
tions of Ashtabula County, extending north beneath Lake Erie and south
to the Portage Escarpment. Bedrock beneath the study area generally
consists of the shales of this formation with an upper sandstone unit,
approximately 3 feet in thickness. The bedrock within the study area
is overlain by glacial deposits of Wisconsin Age, and are of particular
importance in local groundwater movement. This report emphasizes the
hydrogeologic conditions of these glacial deposits.

•
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4.3. Hydrogeologic Characterization and Methods

Union Carbide's facilities are located within the outcrop area
of the underlying bedrock, particularly the shales of the Chagrin
Formation, including an upper sandstone bed. The outcrop area en-
compasses the east and west portions of northern Ashtabula County,
extending to the north under Lake Erie and south to the Portage
Escarpment. Much of the bedrock is covered by overlying soils, but
as mentioned previously outcrop exposures can be found along the
channel of the Ashtabula River and along the Portage Escarpment.

Water within the bedrock is locally confined by the overlying
sediments. As in other locations along the lake, the potentlometric
head of bedrock horizons may even be above the ground surface. No
wells drilled to bedrock are located within the immediate vicinity.
Also, the entire area along the lake Is located In what is referred
to as a regional groundwater discharge area. This suggests that
deeper aquifers will have a dominant upward gradient, discharging
into Lake Erie. These facts infer that shallow-contaminated ground-
water will tend to migrate laterally down gradient rather than verti-
cally downward.

The fine-grained soils which underlie the U.C.C. disposal site
occupy three major layers: 1) the upper 0.5 to 2.0 feet of topsoil
is a dark brown to black silty organic clay (OL), 2) the top soil is
underlaid by 5 to 15 feet of lacustrine clays, and 3) immediately
overlying the bedrock is 20-75 feet of glacial till. The lacustrine
clays consist of brown to brown/gray mottled silty clay of low to
moderate plasticity. The glacial till consists mainly of gray clayey
to sandy silts (ML) with local lenses (1-5 feet) of silty sands (SM)
and silty clays (CL, CLCH). At several other locations in northern
Ashtabula County, similar sands containing some gravel occur in de-
posits of up to 10-30 feet thick but of very limited lateral extent.

To evaluate the hydraulic properties of the soils, falling head
permeability tests were performed as discussed previously. Six tests
were performed in the field in the standpipe piezometers, and seven
tests were conducted in the laboratory on undisturbed samples obtained
during the drilling operation.
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The field permeability test determines mainly the horizontal
permeability (k.) of the soil while the laboratory test determines
mainly the vertical permeability (ky). However, the laboratory test
can also be used to determine the horizontal permeability by changing
the orientation of the sample.

The results of these tests are summarized below:

Field Tests
TB-101 @ 65.5-68.5 ft. in glacial till (CL-ML), kh

- 4.9 x 10 ~8 cm/sec
TB-102 0 7-10 ft. in slag fill (SM), kh - 4.5 x 10~5 cm/sec
TB-103 @ 67-70 ft. in fly ash sludge, L - 2.3 x 10~7 cm/sec
TB-104 @ 25.5-28.5 ft. in glacial till (ML) k_ - 3.1 x 10~5 cm/sec
TB-105 @ 10-13 ft. in clay fill (CL), kh - 6.8 x 10~6 cm/sec
TB-105A @ 18-20 ft. in glacial till (ML), kfa - 1.2 x 10~5 cm/sec

Lab Tests
TB-103 @ 30-32.5 ft. in fly ash sludge, k - 1.0 x 10~J cm/sec
TB-103 @ 69-69.5 ft. in clay fill (CL), k - 2.4 x 10~8 cm/sec
TB-104 @ 14.5-15 ft. in clay (CL), k - 1.5 x 10~8 cm/sec
TB-105A @ 5-7 ft. in clay fill (CL), k - 4.6 x 10~9 cm/sec
TB-105A @ 10-12 ft. in clay (CL), k - 4.1 x 10~8 cm/sec
TB-105A @ 15-17 ft. in glacial till (ML), ky - 1.6 x 10~5 cm/sec
TB-102 @ 10-12 ft. in clay (CL), kh - 4.3 x 10~8 cm/sec

From these tests, it was determined that the lacustrine clays
are relatively impervious with a very low average permeability.
These clays would likewise have a low transmissivity.

To aid in the evaluation of the presence of groundwater in the
soils, several standpipe piezometers were Installed. These monitor-
ing wells verified the presence of groundwater in the glacial till
occurring at depths of 7 to 17 feet below the existing ground surface.
The groundwater is confined by the overlying lacustrine clays resulting
in the pressure head of 6 to 14 feet below the existing ground sur-
face. The piezometer tip in TB-101 also gave an Indication of the
pressure head of the groundwater that is confined in the underlying
shale bedrock. A graphic presentation is shown in Figures 4 and 5.

* Permeability is the flow rate of water which moves through a 1-square
foot cross-sectional area of material under a unit hydraulic gradient.
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Recharge to the glacial till occurs mainly as downward infil-
tration from precipitation, although there is probably some upward
leakage of water from the underlying bedrock.. The high piezometric
level in the till during the dry season indicates that the till as
well as much of the overlying lacustrine clays are saturated most of
the time. Therefore, much of the potential recharge from precipita-
tion becomes surface runoff.

Of the 38 inches of average yearly precipitation, 20-30 inches
return to the atmosphere through evapotranspiration and 5-10 inches
run off, leaving only 4-8 inches for infiltration.

Except for isolated occurrences of thick sand deposits, the
glacial till is generally a poor source of continuous large water
supplies. The head loss in production wells drilled in this area
would be considerable. These factors are reflected in the data
presented on the Groundwater Resources Map of Ashtabula County pre-
pared by ODNR. In the project site area, well production from the
tlVj. \s usually less cnan I'D gpm witn a tew scattered locations
approaching 30 gpm.

4.4. Groundwater Quality: Sampling Methods;

As a part of the monitoring program a number of groundwater
samples were retrieved and analyzed for contaminants. The samples
were retrieved by the two different methods described below:

(1) An ISCO sampler with a tubing pump was used to pump water
samples from the monitor veil. The 3/8-inch l.D. sample
tubing, up to 30 ft. in length was lowered into the well
and then four liters of sample was collected (The tubing
was purged prior to sample collection). This method drew
water samples up to 15 feet below the sampler elevation.

(2) A sampling device constructed from 1-1/2-inch PVC flush
Joint pipe and a 1-1/2-inch PVC well point was lowered into
the well. Once the pipe filled with the sample, a ball
check valve retained the sample in the 1-1/2 inch pipe.
Then the device was pulled to the surface and the sample
was transferred to a collection bottle. The sampler holds
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about 450 ml of sample. This method was used for samples
which were more than 15 feet below the surface.

The samples collected under this program were analyzed by Union
Carbide Corporation and/or Envirolab, Inc., Painesville, Ohio. All
samples were analyzed in accordance with "Standard Methods".

4.5. Ground Water Quality; Results

The results of the groundwater study are presented in Tables 4
through 11.

The "Student's T-test" was used to analyze the tabulated results,
as recommended in Chapter 4 of EPA manual SW-828 ("Classifying Solid
Waste Disposal Facilities-A Guidance Manual", March 1980). The
sampling results were compared with the results of Well 104 which
was considered to be the upgradient well and therefore Well 104 was
considered representative of "normal" groundwater in the area.
Although there is a great variation in sampling data, by using this
statistical method, only a very few samples were found to be signi-
ficantly different at the 95Z level from (Well 104) the background
concentrations.

The analysis of water from Well 101, which is sampling water at
the level of Lake Erie, reveal the presence of salt water, which can
be expected in view of the known salt deposits under the lake.

The water samples from Well 102 show significantly elevated levels
of ammonia and organic nitrogen, which is apparently leaching from the
contents of Pond 3 and its berm. This well also shows a significant
elevation of pH which correlates with the ammonia concentration. A
significant, although lower level of ammonia is also evident in Well
101, at the same location, but in a deeper stratum.

The water samples from Well 103 are indicative of the wastewater

sludge deposited in pond 3. The difference in static water elevations
shows a significant outward flow gradient from Well 103 to 102. This
static water level is air? .?t the same elevation as the water in

pond 3A.

The only other significant difference appears in the Well
105 samples for conductivity and Calcium.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusions

Very few baseline data describing the local conditions in the
Ashtabula area are available. Engineering-Science has, conducted as
careful and thorough an analysis as possible, and reached the follow-
ing major conclusions concerning the conditions of the Ashtabula
Industrial Complex.

1. Leachate from the wastes deposited in Ponds 3 and 3A
appears to be migrating through the containment dike into
the local groundwater. Apparently ammonia contained in the
fly ash is being leached by the highly alkaline lime waste
in the fill.

2. This leachate appears to be affecting only the groundwater
in the upper stratum and not that in the deeper strata.

3. The leachate will continue to contaminate the underlying
groundwater even if all disposal in Ponds 3 and 3A is
stopped.

[The ponds contain sufficient water (22 ft pressure head)
to produce leachate long after operations thTo are shut
down. This problem is compounded by the effects of normal
precipitation which can contribute at least 8 inches of
net head on the Pond 3-3A area (58 acres) per year. This
translates to 38.6 acre-ft of water for percolation or
leachate at equilibrium. The result Is about 12 million
gallons of leachate flow per year].

4. The sludges produced by the Metals Division and the Llnde
Welding Products Division have very different chemical
characteristics. The NPDES permits for t*"» •-'•- *="*llities
reflect these differences, as should the respective short
and long term disposal plans.

5.2. Recommendations

The recommendations which follow are divided into short term
(approximately one year) and long term (greater than one year) time

-12-



spans. The short term recommendations are presented in the following
subsection. A more detailed series of long term recommendations and an
operation plan is presented in a later subsection.

5.3. Short Term Operations

The Union Carbide Corporation Ashtabula facilities must continue
to operate in the short term while "long-tern'* modifications are made
to the waste handling and disposal systems. The short term plan
being proposed herein outlines those measures to be taken to improve
•naA.fii.iL b.tmLV̂ ug vtd* Î A ^hfyvLiA^. tiyyt.vLvtA.t tA *AA •arz.lA-i **-aVct
and sludge disposal systems. These short-term measures will serve
to clean up the solid waste disposal site and to maximize the effi-
cient use of the disposal area.

The most Important modification related to aesthetics to be
implemented can be termed "Housekeeping". This term includes those
items necessary to bring the site to a minimal standard as explained
below:

1) The top of the berm around Pond 3 and Pond 3A must be im-
proved. The first step in this operation is the removal
of all the rubbish which has been deposited . This must be
done so that a cap can be placed on the berm.

2) The second step will be the grading of the berm to provide
roadway and runoff areas.

3) The third step will be the installation of an all-weather
road on. the berm to provide access to these ponds, as shown
in Figure 6.

4) The next step is the sealing of the remainder of the
berm and the preparation of temporary fill areas for non-
combustible materials (drums, wire, etc).

5.3.2. Combustible Wastes

The Ashtabula Complex currently produces about 3,000 cubic yards
of combustible waste per year. Commercial waste haulers in the
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AshtabuLa area will presently pick up and dispose of this material
for about $2.00 per cubic yard or a total cost of $6,000 per year.
It is our recommendation that all combustible waste generated at the
Ashtabula Complex be handled in this manner. The minimum economic

volume for Incineration and waste heat recovery is in the range of
20 tons of combustible waste per day or about 7,000 tons per year.
(This value corresponds to 80 cubic yards of waste per day or 28,000
cubic yards per year; about ten times the quantities generated at
this complex). Capital cost for this size incineration unit is
about $600,000.

An on-site landfill for this type of waste would require the
full-time attention of at least one employee, in addition to equip-
ment, land and supervision. The cost for an on-site sanitary landfill
for combustible materials is therefore estimated to be several times
that for off-site disposal. Section 3745-24-09 of the Ohio Adminis-
trative Code specifies special requirements for landfills handling
combustible wastes which require additional monitoring and operating
procedures.

5.3.3. Non-Combustible Wastes

<fire,Non-Hazardous: This category includes £ire, scrap metal, cleaned
drums and other assorted materials. These materials have only a slight
possibility of undergoing decomposition while placed in a landfill.
The current disposal practice should be modified to incorporate the
requirements of a structured landfill operation. This procedure in-
volves planning and clearing an appropriate space for each disposal
event, compacting the disposal material, and systematically covering
it. J,

We recommend that these materials .be segregated at the source
from the combustible materials for further handling. In the short
term, at least, this will necessitate hand picking of combustibles
such as waste paper and boxes from the waste bins prior to disposal.
These non-combustible materials have some scrap value if they can be
separated and it is our recommendation that this be practiced to
the extent possible. Those materials which cannot be sold for
scrap can be landfilled in Pond 3 by constructing individual cells
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as shown in Figure 7 approximately 20 ft. x 20 ft. x 10 ft. deep on
the inside edge of the haul road. A one-foot thick clay liner should
be placed on the inside walls of each cell and then the cell filled
and compacted.

Following final compaction, a one-foot thick clay liner should
be placed on top. The effective capacity of each cell would be about
3,000 cu. ft. (108 Cu. Yds) and should be sufficient for 1.5 weeks
operation.

5.3.4. Carbide Shot

The metal shot generated by the Metals Division is classified
as slag. It should be disposed of daily, if at all possible, in
order to minimize the amount of gas generated at any time by the
reaction of water with the residual carbide. This slag has charac-
teristics which make its disposal appropriate for Pond 3.

5.3.5. Wastewater Sludge

This category contains wastes produced by the manufacturing
operations occurring at the Ashtabula site, mostly in the form of
wastewater treatment sludges generated by the Linde Division and
the Metals Division. These sludges have distinctly different charac-
teristics and we recommended that they be handled and disposed in
different areas. On a short-term basis the Metals Division wastes
can be handled as is presently the case, i.e., by using Fond 3A as
the repository of the mud-cat dredgings. This is a desirable stra-
tegy for the long term plan as well.

The materials generated by the Linde Welding Products Treatment
Pond should be dewatered to at least 30 percent dry solids and then
deposited in a landfill.

5.4. LONG TERM OPERATIONS

The recommendations contained in this section will enable Union
Carbide Corporation to dispose of the solid and semi-solid wastes
generated at the Ashtabula Complex in an environmentally sound manner
for at least 20 years into the future.
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5.4.1. Combustible Wastes

These wastes should be segregated from the remainder of the
solid waste produced at the Ashtabula Complex and hauled off-site by
a private hauler. This is a continuation of the practice recommended
in the short-term plan.

5.4.2. Non-Combustible Wastes

In the same manner as described in the short-term plan these
wastes should be deposited in prepared cells on top of Pond 3. The
wastes should be compacted daily and a clay cover one foot thick
should be placed on each cell after filling. These cells should be
constructed starting at the northwest corner of Fond 3 in a checker-
board fashion so as to effectively cap and seal the disposal area
and direct runoff away from the wastes. Detail cross-sections and
layouts are shown on the accompanying plans.

The clay material needed for cover Is available directly north
of Pond 3 and west of Pond 4. This area can also be used to stock-
pile additional clay material provided by outside sources.

5.4.3. Wastevater Sludge

The Metals Division Wastewater Sludge will continue to be de-
posited in Pond 3A. As shown on the detailed plans, it will be neces-
sary to raise the dike around Pond 3A as the level of fill material
increases. The ultimate level shown on the plans allows for greater
than 20 years of operations at the existing sludge generation rates.
A clay cap one foot thick should be placed on the fill area after it
reaches the ultimate level.

The Linde Welding Products sludge should be dewatered and then
deposited in a clay lined landfill located west of Linde's complex
and south of Pond 2. The cells should be constructed using the
existing grade as bottom and a dike above grade for the sidewalls.
The dewatered sludge should then be deposited inside the dike and a
clay cap applied at least once a week.

Since none of this material is being transported from the site
it will not presently be necessary to comply with the EPA manifest
system regulations currently in effect.

-16-



5.4.4. Leachate Control and Monitoring

Leachate is currently beine produced by Pond 3 - and 3A is
entering the upper groundwater strata. We recommend that a leachate
collection system be constructed consisting of a perforated open
joint curtain drain and an impervious clay barrier. The leachate
collected by this system should be pumped to Fond 4B for treatment
in the existing Metals Division Uastewater System prior to discharge
to Lake Erie.

A number of additional monitoring wells, as shown on the plans,
should be installed for long-term monitoring of the site as required
by EPA regulations.

5.4.5. Dust and Runoff Control

The berm and contents of Pond 3 are comprised of fine grain
materials which have the potential to create a dust problem under
certain weather conditions (i.e. very hot and dry). In order to
minimize the generation of dust we recommend that:

1) The roadway areas be constructed of large (#4), crushed
limestone with an emulsion surface treatment.

2) The remainder of the berm and final cover area be sown with
a grain seed mixture meeting Ohio Department of Transporta-
tion (ODOT) specification 659. This practice will provide
a cover for the fill area and also serve to moderate the
errosive effects of surface water run-off. In addition,
sewage sludge if available will be applied to aid fertili-
zation.

5.4.6. Long Term Dike Modifications

Due to the nature of the initial construction of the dikes addi-
tional soil borings and water level monitoring data will be collected
in the Pond 3A berm area prior to any additional construction to in-
crease capacity in Pond 3A. Additional stability analysis of any
modifications will be completed prior to actual construction.
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TABLE 1

UNION CARBIDE CORPORATION
ASHTABULA, OHIO

SOLID AND SEMI-SOLID WASTES
Weight Basis

Type of Waste Metals

Combustible, Ib/yr 620,500

Waste Oil Gal/Yr 20,000

Non-Combustible
Non-Hazardous
Vermiculite,
Wire, Scrap
for Recycling

Ib/yr

Wastevater
Sludge, Ib/yr

Metal Shot

2,200,000

56,730,000

1,300,000

Linde Welding

365,000

1,375,000

1,600,000*

Linde Gas

550,000

3,600

25,000

-0-

Defined as hazardous under EPA regulations published 5/19/80
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TABLE 2

UNION CARBIDE CORPORATION
ASHTABULA, OHIO

SOLID AND SEMI-SOLID WASTES
Volume Basis

Type of Waste

Combustible
(500 Ib/C.Y.) yds/yr
Std. solid waste

Waste oil, Gal/yr

Metals Linde Welding Linde Gas

1,240

20,000

730

-0-

1,092

3,600

Non-Combus tible
Non-Hazardous
(1,000 Ib/C.Y.)

Wastewater
Sludge, C.Y./Yr

2,200 1,375

52,500(2) 2,460(3)*

58(D

-0-

Metal Shot
C.Y./Yr 283(*> -0- -0-

1. 430 Ib/Cu.Yd. (Vermiculite) Perry's Chem. Eng. Handbook, 4th
Edition, Pg. 7-3.

2. 40 Ib/ft3 - 1,080 Ib/C.Y. Dry Solids (Lab Analysis)
3. 30 percent Solids 24 Ib/ft3 - 650 Ib/C.Y. Dry Solids (Based

on 2 above)
4. 170 Ib/ft3 - 4,590 Ib/C.Y. (Perry's Chem. Eng. Handbook),

Pg. 3-89.

* Defined as hazardous under EPA regulations published 5/19/80
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TABLE 3

SLUDGE COMPOSITION

METALS DIVISION

Sludge from
Carbide Scrubbers
including CN

Sludge from
Thickener Underflow
20 Furnace (500 gpm)
including Phenol

Dry Solids Z

Ignition loss Z

C

Fe

Si

Si02

SIC

A1203

CaO

MgO

Mn

Cr

S03

Unaccounted for

PH

12

17

14.56

3.3

3.3

19. A9

0.41

1.38

20.08

12.12

.58

Neg

1.20

6.52

11+

28

8

20.17

4.30

4.30

33.26

7.93

1.17

1.47

2.17

1.24

Trace

3.40

12.53

11+

Source: Union Carbide Analysis: 10-11-78

-20-



TABLE 3

LINDE WELDING PRODUCTS DIVISION

METAL CLEANING LINE SLUDGE
(Continued)

Dry Solids Z 8.4

Fe Z - dry 16

Cu Z - dry 0.41

Mn Z - dry 1.1

Cl Z - dry 0.14

CN ing/Kg - dry 17

Remainder oxides
and calcium

Source: Union Carbide Analysis: Feb 1980

-21-



TABLE 4

UNION CARBIDE CORPORATION
ASHTABULA, OHIO

TEST BORINGS

WATER ELEVATION - STATIC

DATE

TEST
HOLE

101

102

103

104

105

105 A

2/1/80

638.6

639.0

662.0

639.7

638.6

2/13/80

638.6

639.5

662.0

638.8

639.6

2/15/80

638.5

640.5

658.0

640.8

639.7

3/10/80

636.6

639.1

662.0

639.7

638.6

639.0

3/27/80

636.6

639.0

662.0

640.7

638.5

640.0

DRAW-
DOWN
Ft

10*

0

7

5*

6*

* - Limit of Suction Lift or Dry Hole
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TABLE 5

UNION CARBIDE CORPORATION - ASHTABULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 101

SAMPI£ ' 2/1/80
DATE |

Temp -BC |5
pH - S.U. ] 7.5

Cond- mmho/cm I 5800

Suspended 1
Solids mg/1 | —

Al - mg/1 | 1.7
As - mg/1 | 0.01

Ba - mg/1 | 0.1
Ca - mg/1 | 31.25
Cd - mg/1 | 0.01
Cr - mg/1 | 0.03
Cu - mg/1 | —

Cl - mg/1 | 1553
Fe(TOT) mg/1 | 2.8
Fe+2 mg/1 | __

Mn - mg/1 | 0.19
Na - mg/1 | ~

Hg - mg/1 |<.0002

Se - mg/1 | —
Pb - mg/1 | 0.2
Zn - mg/1 | —

SÔ - mg/1 | 160

NH3-N mg/1 | 4.8

N03-N mg/1 | 0.5
KN-N mg/1 | 1.1
CN - ng/1 | 0.042

Phenol - mg/1 | 0.008
COD - mg/1 | 105
MBAS - mg/1 | <0.1

2/15/80

«...

7.8

5900

0.75
0.026

0.6
88
AA
0.02
0.03
2390
0.7
__

0.20
1232

< .0002
0.019
0.2
MM

78
5.2

0.5
0.91
AA
0.028
113
—

3/10/80

__

6.9

6800

6.95
< 0.01

1.3
177.5
AA
0.06
0.01
2600
5.0
— ~

0.22
375
.0002

< 0.01
0.1
p. 09
48
4.9
1.0
0.6 !
AA

AA I
86 |

1

3/27/80*

__

7.7

6500

2.1
0.036

0.4
161
AA
0.05
0.07
2550
1.2
_ _

0.10
325
.0002
__

AA

0.13
23
5.1

<0.3
0.56
AA

AA
113

1

5/8/80

__
—
__

—
—

— ̂

— *•

— «-

__

•MB

__

__

__

.._

__

__

__

__

m m ̂

.̂̂

5.0

—
__
__

1

* Filtered 040 Whatman -23-



TABLE 6

UNION CARBIDE CORPORATION - ASHTABULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 102

SAMPLE

DATE

Temp - £C

PH - S.U.

Cond- mmho/cm
Suspended

Solids mg/1

Al - mg/1

As - mg/1

Ba - mg/1

Ca - mg/1

Cd - mg/1

Cr - mg/1
Cu - mg/1
Cl - mg/1

Fe(TOT) mg/1

Fe+2 mg/1
Mn - mg/1

Na - mg/1

Hg - mg/1

Se - mg/1

Pb - mg/1
Zn - mg/1

SÔ - mg/1
NH3-N mg/1

N03-N mg/1
KK-N mg/1
CN - mg/1

Phenol - mg/1 |
COD - mg/1 |
MBAS - mg/1 |

2/1/80

4
10.6
1300

—

310
2.25
20.5
625
0.03
0.52

—
30

310
—
23.5
—

0.0012
—

1.2
—
470
102
3.5

17.9
0.062
0.600

240
<0.1

2/15/80

i —

11.2

1300

161

18
0.12
0.5
24
AA
0.045

0.05
<10

16
0.32
0.36
158

<.0002
0.012
0.1

270
110

< 0.3
17

AA
0.150

132
—

2/15/80
Filtrate

__
. — .
__

—

7.4
—

| 0.2
19.2

AA

0.025

0.02

4
—
0.14
64
—
—

AA

___

--

—
—
—

—

—
_^

—

3/10/80

— —

10.9

1300

—

82.5
0.037
2.38

107.5

AA

0.12

0.10
j>_J U

75
-
1.0
190

.0002
<0.01

0.25

0.34
250

107
0.9
17.9

AA
AA

148
__

1
| 3/27/80*

T-~

11.0
1300

—

2.85
1.58
0.15
21
AA

0.05

0,07
160

0.4
0.3
AA

416

.0018.
—

AA

0.04
240

100
< .3
15.8(17.3)

AA |
0.100 I

125 1
„ |

5/8/80

T———

,___

____

————

_____ ,j

————

———— •

————

————

————

, ——— .

|_g^

•̂M

«̂ V*

^̂

...

—————

—— ——

«.

99
—
—
»

———

_
__»

* Filtered #40 Whatman
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TABLE 7

UNION CARBIDE CORPORATION - ASHTABULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 103

SAMPLE

DATE

Temp - £C
pH - S.U.

Cond- mmho/cm

Suspended
Solids mg/1

Al - mg/1

As - mg/1
Ba - mg/1

Ca - mg/1

Cd - mg/1

Cr - mg/1
Cu - mg/1
Cl - mg/1

Fe(TOT) mg/1

Fe+2 mg/1

Mn - mg/1
Na - mg/1

Hg - mg/1

Se - mg/1

Pb - mg/1
Zn - mg/1

SÔ - mg/1

NH3-N mg/1

N03-N mg/1

KN-N mg/1

CN - mg/1

Phenol - mg/1
COD - mg/1
MBAS - mg/1

2/1/80

8

11.0

800

4.6

0.022
0.4
111.25
0.01
0.03
—

<10
32.5
_^

0.37
wm^

< .0002
__

0.10
-»~-

34
1.1
0.65
1.5
0.064
0.073
434
O.18

2/15/80

—

11.7
1900

155

4.3

0.01
0.3
176
AA
0.06
0.02

< 10
26.5
,_„ M

0.14
166

< .0002
< 0.01
AA

40
4.3
0.4
3.8
AA
0.090
760
_ _

3/10/80

—

11/7
3700

36.7

n.ms
1.05
538.7
AA

0.11
0.11

58
137.5
mm^m

0.11
63.75
.0013

< 0.01
0.10
0.59
90
10.6
2.2
3.5
AA
0.498
1156

1

3/27/80*
*•"

11.8
4400

7.35

0.17
1,15

690
AA
0.05
0.08
77
0.7
.̂a.

0.01
207
.0004
—

AA
0.10
180
10.4

< 0.3
11.3
AA
0.110
530

1
* Filtered 040 Whatman
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TABLE 8

UNION CARBIDE CORPORATION - ASHTAEULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 104

SAMPLE
DATE

Temp - °£

pH - S.U.
Cond- mmho/cm

Suspended
Solids mg/1

Al - mg/1
As - mg/1

Ba - mg/1

Ca - mg/1

Cd - mg/1

Cr - mg/1

Cu - mg/1

Cl - mg/1

Fe(TOT) mg/1

Fe+2 mg/1

Mn - mg/1
Na - mg/1

Hg - mg/1

Se - mg/1

Pb - mg/1

Zn - mg/1
804- mg/1
NĤ -N mg/1 |

N03-N mg/1
KN-N ng/1

CN - mg/1

Phenol - mg/1
COD - mg/1
MBAS - mg/1

2/1/80

6

6.8

1250

2.7
0.037
0.1
47.5
0.01

0.02
•v̂

196
3.6

_„

0.51
.«•

<.0002
__

0.10
__

180
<0.1
0.9
1.1

<.001
0.007
190

<0.1

2/15/80
__

7.2

1100

808
61.9
1.08
0.4
72
AA

0.135
0.09
155
49
„„

0.89
126
<.0002

0.019
AA
__

120
0.14
1.6
0.14
AA
AA
207
— —

1
| 3/10/80

1 ~
1 7.2

1 1100
1

1 -
1 18.48
1 0.027
1 0.25
1 135

I AA

1 0.05

1 0.01
1 120

1 16.75
1 -
ii i . ̂

1 156.25
1 <.0002

1 <0.01

1 0.01
1 0.04

1 140
1 <0.1

1 1.6
1 1.8
1 AA
1 AA
1 108
1 -

1
| 3/27/80*

1-
1 7.5
1 1100
1

1 0.65
1 1.68
1 0.20
I 140
I AA

I 0.02
1 0.06
1 100
1 0.6
1 -
' /"• rv r\
I U . y*J

1 163
1 .0018
1 -
1 AA
1 0.04
1 130
l<0.1
0.3
1.1
AA
0.215
70

1

5/8/80
_ _
__
^̂

__
__
__

—
__
_

_•»

~~*

*̂B

V̂*

___ ———

»- ———

...

_______

*- ———

—————— .

0.42
...

«̂*

...

„„

...

1

* Filtered £40 Whatman
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TABLE 9

UNION CARBIDE CORPORATION - ASHTABULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 105

SAMPLE

DATE

Temp - £C

pH - S.U.

Cond- mmho/cm
^uspenaea

Solids mg/1
Al - mg/1

As - mg/1

Ba - mg/1 • '

Ca - mg/1

Cd - mg/1
Cr - mg/1

Cu - mg/1

Cl - mg/1

Fe(TOT) mg/1

Fe+2 mg/1
Mn - mg/1

Na - mg/1

Hg - mg/1

Se - mg/1

Pb - mg/1

Zn - mg/1
S04- mg/1

NH-y-N mg/1

N03-N ng/1

KN-N ng/1

CN - mg/1

Phenol - mg/1
COD - mg/1

MBAS - mg/1

1
j 2/1/80

1 5
| 6.5

1 2700
i
1 ~~
I 80

1 0.012
0.7
281
0.01
0.12
«.-»

84
131
__

2.09
—

0.001
•̂•̂

0.10
__

1100
< 0.1
0.4
0.7
0.008
0.004
281

0.45

2/15/80

. — .
6.8

2700

__

2.7

0.01
0.1
482
AA
0.01
0.07
105
2.1
__

1.0
128

< .0002

<0.01
AA
__
1360

< 0.1
0.3
0.7
AA
AA
109
—

3/10/80

—

6.9

3100

— —

11.3
0.013
2.0
598.7
AA

0.32
0.26
130
187.5
__

2.0
197.5
.0006

0.012
0.05

0.63
17UO
<0.1

1.4
0.7
AA
AA

54
—

3/27/80*

—
6.9

2900

—

1.1
1.7
0.35i
420
AA
0.06
0.12
140
0.7
__

1.01
255
0.066

AA
0.04
1730
<0.1
0.3
1.1
AA
0.230
90
—

4/10/80

—
• •«•*

™

~

__

^—

MM

*~«M

MM

BM.̂

—— *-

•B«*

•̂̂ »

_•„

__

__

•MW
B̂̂ —

^m^m

MTM

——

~

——

——

——

——

__

——

5/8/80

—
—

__

—

„_
-

__
-

_,̂
.̂̂
_^
^^
__
__
__
__

.0008

9ff^m
_^

mmtm

— •
— •
—
—
, — .
—
. — .

—

* Filtered 340 Whatman
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TABLE 10

UNION CARBIDE CORPORATION - ASHTABULA, OHIO

GROUNDWATER SAMPLING RESULTS

GROUNDWATER SAMPLE 105A

SAMPLE

DATE

Temp - £C

pH - S.U.

Cond- mmho/cm
Suspended

Solids mg/1

Al - mg/1

As - mg/1
Ba - mg/1

Ca - mg/1

Cd - mg/1

Cr - mg/1
Cu - mg/1

Cl - mg/1

Fe(TOT) mg/1
Fe+2 mg/1
Mn - mg/1

Na - mg/1

Hg - mg/1

Se - mg/1

Pb - mg/1

Zn - mg/1

S04- mg/1
NH-j-N mg/1

NO-i-N mg/1

KN-N mg/1

CN - mg/1

Phenol - mg/1
COD - mg/1

MBAS - mg/1

3/10/80

Ui
—— —— H ———————

fe

CO

§

2/15/80

01
————— H ———————

i-l

CO

o
55

i
3/10/80

__

7.1
1300

—

11.93
< 0.01

0.15
201.3
AA

0.05
0.02
100
6.25

—

1.63
125
0.0058
< 0.01

0.05
2.0
410

<0.1
<0.3

0.7
AA
AA
744
—

3/27/80*

__

7,8
2200

—

1.15
0.24
.0.30 ,
380
AA

0.03
0.10
140
0.30

—

1.27
271

0.066
—
AA
5.7

1180
< 0.1
< 0.3

1.1
AA
AA
540
—

1
A/10/80 | 5/8/80

| __

I __
| ..

1
1

_ | _

| ._
| __

—
| __

1 "
| __
| __

1 -
— | —
— I —

| __

ioOlO 1 °-°014
1 -

' ~ ! I ——
1 -
1 ~
1
1 ~~

— |
__ | _ .

| ._
| __

__ | __

* Filtered 040 Whatman
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TABLE 11

UNION CARBIDE CORPORATION

GROUNDWATER
- ASHTABULA, OHIO

SAMPLING RESULTS

AVERAGES

PARAMETER

Cond-mmho/cm
Al-mg/1

As -mg/1

Ba-mg/1
Ca-mg/1
Cd-mg/1
Cr-mg/1
Cu-mg/1

Cl-mg/1
Fe-mg/1
Mn-mg/1
Na-mg/1
Hg-mg/1
Se-mg/1
Pb-mg/1
Zn-mg/1
SO^-mg/l
NH3-N mg/1
N03~N mg/1
KN-N mg/1
CN-mg/1

104

1137
20.9
0.70-
0.25
99

0.0025
0.056
0.050
143

17.5
1.08
148

0.0006
0.015
0.050
0.04
142
0.17
1.10
1.04 .
0

SAMPLING WELL
101 102 103

6250*
2.88
0.021

0.60
114

0.0025
0.04
0.036

2273*
2.42
0.178
644

0.0002
0.015
0.125
0.11
77
5.0*
0.58
0.64
0.010

1300

100

1.00

5.8
193
0.0075

0.178
0.063

88
97
6.2
223

0.0009
0.011
0.360
0.19
307
103.6*
1.25
17.5*
0.005

2700

13.2
0.054

0.72
378

0.0025
0.0625
0.070

39
49
0.158
146

0.0005
0.010
0.050
0.35
86
6.6
1.11
5.0
0.016

105

2850*
23.7
0.43
0.79
445*

0.0025
0.13
0.150

115
80
1.52
194
0.0098
0.011
0.040
0.33
1137
0.10
0.60
0.80
0.002

105A

1750
6.5
0.12
0.22
290
0.0
0.04
0.060

120
3.3
1.45
198

•0/015
0.010
0.025
3.85
795
0.10
0.30 .
0.90
0

WATER
QUALITY
STANDARD

1200
.

0.05
1.0

0.01
0.05
1.0

j 250

0.05

0.002
0.010
0.05
5.0
250

10.0
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KWlNfl LOCATION. Stt Plan OftlLLIO «r. TonyHtrron T««tln«
LDOGCO ** ' ' 1°**

CASINO ID.

COM sue.
CNOUNO EL.IMSU *«!•* BAIT stun/man l^lSrBO'

«•
HCLMATCN V«rclc«l 0£PTM w ^njj,, TA«tC_Jj[il. -DATE. 1-18-80

TOTAL OCPTH 12 ft.

SAUFLC >*TER «, RQO
CONTENT

MESSUAC
TCST

C-««»UOT
••MMM*
«-«^m

- SOL AND MCX OESCHIPTIONS -

-2

10

12

S-l

S-2

-3

11

so

.16

.1*

:'$••£

I

LOOM co Hod. DMM. Bltck, SUty SAMP
(SM) w/ loci of aUf travel.

9.S* (TIU.)

Stiff, Iroun, Sllcy CLAY (CL)
w/ MM fin* |C«v«l

(TIU.)

toe torn of Borini 0 12.0 ft

LIU.HO

««t« Of ta>i«i MM •* *i* i

IPMMTIMU

t • 6X*f C*»t Wn««t*M^rv

Nans'
Stand pip* f ItsoMtM

i<utall*d oc • d«pU> of S'l".
S*« typ« •• in TI-101. Sclckup
U J'S".
24 hi, riciowctlc Uv*l * ***"

1 Of 1 ILOC or 101
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MMM 1

CASINO 1

COME H

OORC TYI

1C
•M.

„

JKKHC
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w Sc* Pl*n MM i
LOae

'
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SAMPLE

«m
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46

SO

• 92

S4

•96

98

• 60

62

64

66

U

70

•
m

DM

P

MT
•r

griHA

«KUNO EL.(MS

MCUNCnM

BtAMNG
»*TO« vRIX

1 CCKlOfT
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LtUNO'
•. «UMU* MXTUI
WKICMIM mOMMq
•WICMTK «• HUM C

• • tun »*«» WMV

»• cMrrc*«Tor
tCMMAMJTV

Vi«i. co*n,%
OTC 4* *• UMH/UWTC

t IH wmnuuc* nimtti
t-MtLVI 1W1
•-MMKW
»• flTOttli
t-oni*«n«

1 1 '00

V«rtle»l

) MCUMICnsr.

P*I
awun

t
<r*m»i

1 J-JWrt

.res?

A) VI

CO IT

OATt

DEFTI

TOTA

Tony-Hcrron Tcvtlnx
• T »•«» jji_jiujn n^ i,% look

STAMT/n«SH_lx21xfifl ——— ——— / l-i?-rBO —————————

or-m 69. 5 ft

. son. AMD HOCK ocscwnoMS -

2 Mumnoit.Mpfcra.MLi imt,Tnrwii,M«*«Mi,
I: -u-,««— .̂*i

-

i

-

(PLY ASH SLUDCI)

Mtd. Stiff', BroM," SlltT-OAT CCU

lotto* of Boring 69 J ft.

NOUS-
luadptp* Pl*ioa*t*r

In«t«llo4 «t • depth of 70 ft.
Sttefcup U 3.S ft.
24 ht. Plescnwtrlc Uv«l t 45*7"

MCC 2 or 2 |ux or name 10)



BORUM LOCATION «!•• ?l.n

CASINO 10
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S-l

S-2

S-l

S-4

U-S

S-4

J

2
J

2
2

2
3
4

T

2
4

1
•b/

I

,1 65S.7

Vertical

) PfKSSUMC
•resr

M?

Down

Ifn*.

«-.«.

1 J-4«Mt

LLU 11

iSCD it

OATf

ocrn

TOTAl

TonyvHerroo Teitlng

R. L. 2ook .runum R. L. look

«A*T/FM|SH 1-18-80 / 1.1 min

ofpTH !8.5 ft.
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s:

•

-

Sofc.Stlff, Dk. Irown. Stlty. CLAY (CL) .
w/flna gravil

12. 5 ' (FILL)

Soft-Stiff, alack, Sllty CLAY (CL)

H.5'

Stiff, Iroun and Cray Hottlkd, Sllty '
CLAY (CL)

Madiua Stiff, Cray, Clayay SILT (ML)

28.5 ft. (TILL) .

tot co« of lor ing ( 28.5 ft.
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• • VI
• • PW
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KM* MMTMTM MMII
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w ran*
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*C«ll*d It dapth el 24. i ft.
M typa aa Tl-111. Sclckua la
0 U.
hr. riaioMCtic Uv.l * 14 "10"

nee 1 or 1 ILOO or MRWO 104
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FALLING HEAD

FIELD PERMEABILITY TESTS

UNION CARBIDE

'TB-101

L-Ha

Hic? *» 8L

L - 3,0* - 91.44 cm
d - 2.0" - 5.08 cm
D - 7.0" « 17.78 cm
M - 2.5
H.J- 816" - 2072.64-cm
H2- 813.5" - 2066.25 in.
t^- 0 sec.
t2- 7200 sec
H - 68.5*c

H,
In

(5.08r In C2.5X91.44)
17,78

Jv
8,91.44 (7200-0)

17.78

5266944

2̂5.8064) (3.2485556)
5266944 In /"2072.64\

V2066.25./

f2072.64
\2066.25.

(25.8064) .In [C12.857M3) + \J 1 + (165.30612) J ^2072.64\
f f t f f n t f

 l Q U066.25J

- 4.9096 x 10 " cm/sec/ft



TB-102

L - 91.44 cm
d - 5.08 cm
D = 17.78 cm
m - 2.5

(5008)

- 96.75 in - 245.745 in
- 94.50 in - 240.03 cm

"0

» 60 sec.

. [(2.5(91.44) ./, 2.5)(91.44)
2 ln I 1778—— + V X ———17.78

8.(91:44) (60-0)
. f245.745
ln U40.03

(25.8064)(3.2485556)
43891,2 In /'245.745'N

U40.03 )

(0.00191) In /"245.745A
V240.03;

-5 20.0000449 cm/sec. or 4.49 x 10 cm/sec./ft

TB-103

L - 91.44 cm
d - 5.08 in
D - 17.78 in
m - 2.5

HX - 829.5 in = 2106.93 cm
H2 - 829.0 in - 2105,66 cm

'l " °
t« - 300 sec

K. - (25.8064) (3.2485556) . Y2106_.93_\
8.(91.44)000-0) •Ln ^2105.66;

83.833525
219456 In 2105.66

- (0.000382) 111/2106.93^
U105.66;

- 0.0000002 or 2.30 x 10~7 cm/sec./ft 2



TB-104

L - 91.44 cm
d • 5.08 cm
D - 17.78 cm
m - 2.5

(83.833525)
43891.2

= 314 in. - 797.56 cm
-3'.09 in.- 894/97 cm

t_ - 60 sec.

.
ln

(0.00191) In

f797.56\
\78b.86J

/797.56^
U84.867

TB-105

—5 20.0000307 or 3.07 x 10 cm/sec/ft

L - 91.44 cm
d - 5.08 cm
D - 17.78 cm
m - 2.5

HX - 114 in - 288.56 cm
H2 - 112 in - 284.48 cm
t.-O
tn - 300 sec

(83833525)
219456 In 289.56

284.48

(0.000382) lin 289.56
284.48

0.00000068 or 6.8 x 10 • cm/in/ft • . ..'

This permeability partially reflects the
properties of the material saved in the hole.



TB-105A

L = 91.44 cm E^ - 701.04 cm
d - 5.08 cm H2 - 677.45 cm
D • 17.78 cm t. - 0
m • 2,5 t, - 300 sec

K, - C83,833525) (701.04^
11 21SL456 U79.45;

- C0.000382) in gg^)

- 0.0000119 cm^ec. or 1.19 x 10 ~5 cm/sec/ft 2
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RERRQN CONSULTANTS. INC.
ENGINEERING . TESTING • INSPECTION
5405 SCHAAF ROAD CLEVELAND. OHIO 441 3t

February 29, 1980

Engineering-Science, Ltd.
19101 Villaview Road
Suite 301
Cleveland, OH 44119

Attention Mr. Jerry Jacobs

SUBJECT: REPORT OF MONITORING OF WELL INSTALLATIONS
THE UNION CARBIDE CORPORATION
ASHTABULA, OHIO ;

HCI Project No. M-9034.14

As requested by Mr. Jerry Jacobs of Engineering-Science, Ltd., we visited
the subject project site and drilled a series of five (5) test holes and
installed well point piezometers in each. The drilling operation and well
installation was performed under the direction and supervision of Mr. Robert
Zook, also of Engineering-Science, Ltd.

At the completion of the field operations, samples were returned to HCI
labs for testing as selected by Mr. Zook. Tests requested by Mr. Zook
consisted of Atterberg Limits, sieve and hydrometer analysis, specific
gravity, permeability, visual classification of Shelby tube samples, and
unit weight and moisture contents.

The results .of the requested testing and lobs of the test borings,
including all pertinent data obtained, are tabulated in the Appendix
of this report.

AN AFPIUIATK Of HCNNON TCSTINO kA>OMATOHI*». INC.
1X4-1410



ttsmJASiA INC.
HCI Project No. M-9034.14
February 29, 1980
Page -2-

We would like to thank you for giving us the opportunity to work with
you on this proj'ect and look forward to working with you again in the
future.

Should you have any questions relative to this or any other project, please
feel free to contact us.

HERBON CONSULTANTS, INC.

J.J. Lader, Manager
Drilling Department

/j.
Leroy J7. M&fer, C.E.T.
Assistant Manager

Original and 2cc: Mr. Jerry Jacobs
Engineering-Science, Ltd.
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A P P E N D I X

LABORATORY TEST DATA SUMMARY

TEST BORING LOGS



HCI Project No. M-9034.14
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ATTERBERG LIMITS, SPECIFIC GRAVITY AND USCS SYMBOLS

Sample Identification: B-101 at B-101 at B-101 at B-101 at
2.5 - 3.5' 18.5 - 20.O1 33.5 - 35.O1 53.5 - 55.0'

Liquid Limit: — 27 18 25

Plastic Limit: — 18 18 18

Plasticity Index: NP 9 0 7

Specific Gravity: 2.67 2.72 2.74 . 2.74

USCS Symbols: SM CL ML ' ML-CL
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ATTERBERG LIMITS, SPECIFIC GRAVITY AND USCS SYMBOLS - Cont'd.

Sample Identification:

Liquid Limit:

Plastic Limit:

Plasticity Index:

Specific Gravity:

USCS Symbols:

B-101 at
63.5 - 65.O1

24

17

2.67

ML-CL

B-102 at
10.0 - 12.0'

33

18

15

2.73

CL

B-103 at
30.5 - 32.51

1.88

B-104 at
18.5 - 20.O1

28

20

8

2.69

CL
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ATTERBERG LIMITS, SPECIFIC GRAVITY AND USCS SYMBOLS - Cont'd.

Sample Identification: B-105 at B-105 at B-105A at
10.5 - 12.0* 18.5 - 20.0' 6.5'

Liquid Limit: 29 — 33

Plastic Limit: 20 — 25

Plasticity Index: 9 HP 8

Specific Gravity: 2.70 2.72 2.64

USCS Symbols: CL ML OL



ESQN CÔ HI .iA,vi6. INC.
HCI Project No. M-9034.14
February 29, 1980
Page -7-

PARTICLE-SIZE ANALYSIS

Test Hole No.:

Sample Depth (Ft.):

Per Cent Finer Thans
U.S.
U.S.
U.S.
U.S.
U.S.

No. 4 sieve
No. 10 sieve
No. 40 sieve
No. 100 sieve
No. 200 sieve

0.036 nun
0.032 mm
0.031 mm
0.030 mm
0.029 mm
0.028 mm
0.023 mm
0.020 mm
0.019 mm
0.018 mm
0.014 mm
0.012 mm
0.011 mm
0.010 mm
0.009 mm
0.008 mm

. 0.007 mm
0.006 mm
0.003 mm
0.001 mm

B-101

2.5 - 3.5

82.3
69.6
46.0
33.7
23.9
13.9

8.4

5.6

4.9

4.2

1.4
1.4

B-101

18.5 - 20.0

96.2
92.4
88.3
85.1
81.6

73.2

64.0

51.2

43.9

38.4
25.6
16.5

B-101

33.5 - 35.0

100
98.7
96.7
95.2
91.4

60.0

46.4

32.9

25.1

23.2
15.5
11.6



££QS CON^IU HAS'I^ INC.

HCI Project No. M-9034.14
February 29, 1980
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PARTICLE-SIZE ANALYSIS - Cont'd.

Test Hole No.:

Sample Depth (Ft. ) :

Per Cent Finer Than:
U.S. No. 4 sieve
U.S. No. 10 sieve
U.S. No. 40 sieve
U.S. No. 100 sieve
U.S. No. 200 sieve

0.036 ram
0.032 mm
0.031 mm
0.030 mm
0.029 mm
0.028 mm
0.023 mm
0.020 mm
0.019 mm
0.018 mm
0.014 mm
0.012 mm
0.011 mm
0.010 mm
0.009 mm
0.008 mm
0.007 mm
0.006 mm
0.003 mm
0.001 mm

B-101

53.5 - 55.0

98.1
93.4
86.6
81.7
78.0
—— _
———
———
———
71.4
——— .
———
———
64.1
———
———
51.3
— .. —
———
———
42.1
———
34.8
23.8
16.5

B-101 B-102

63.5 - 65.0 10.0 - 12.0

93.8 99.6
87.4 98.1
80.3 96.0
75.2 92.1
71.3 87.9

64.7 ———

——— 79.3

57.7 ———

——— 71.6

45.4 • ———
——— 60.0

42.0 ———
——— 50.3

33.2 42.6
21.0 32.9
15.7 23.2
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PARTICLE-SIZE ANALYSIS - Cont'd.

Test Hole No.: B-104 B-105 B-105

Sample Depth (Ft.): 18.5 - 20.0 10.5 - 12.0 18.5 - 20.0

Per Cent Finer Than;
U.S. No. 4 sieve 100 99.1 100
U.S. No. 10 sieve 98.7 97.4 99.7
U.S. No. 40 sieve 96.4 94.5 99.1
U.S. No. 100 sieve 93.3 92.0 98.6
U.S. No. 200 sieve 85.6 89.7 98.2

0.036 mm ——— ——— -——
0.032 mm ——— ——— ———
0.031 mm —— ——— ——"
0.030 mm ~— ——— ——'
0.029 mm 74.3 79.1 ———
0.028 mm ——— —— 82-9
0.023 mm —— ——— ——-
0.020 mm ——— ——— 61*2
0.019 mm 62.5 65.6 ———
0.018 mm ——- ——— ——-
0.014 mm ——- ——— ———•
0.012 mm 48.9 52.1 35.5
0.011 mm ——- ——- —•—
0.010 mm ——— ——— ———
0.009 mm 41.0 ——— 23.7
0.008 mm ——- 44.4 ——-
0.007 mm ——— ——— 17-8
0.006 mm 33.2 34.7 ———
0.003 mm 23.5 25.1 11.8
0.001 mm 17.6 17.4 7.9



PARTICLE-SIZE ANALYSIS - Cont'd.

Test Hole No. :

Sample Depth (Ft. ) :

Per Cent Finer Than:
U.S. No. 4 sieve
U.S. No. 10 sieve
U.S. No. 40 sieve
U.S. No. 100 sieve
U.S. No. 200 sieve

0.036 mm
0.032 mm
0.031 mm
0.030 mm
0.029 mm
0.028 mm
0.023 mm
0.020 mm
0.019 mm
0.018 mm
0.014 mm
0.012 mm
0.011 mm
0.010 mm
0.009 mm
0.008 mm
0.007 mm
0.006 mm
0.003 mm
0.001 mm

B-105A

6.5

99.3
97.7
94.5
87.4
75.1
———
58.6
———
———
____
———
———
50.8
———
———
———
37.1
———
———
31.3

———
25.4
17.6
11.7

B-105A

16.5

99.9
99.7
99.5
99.0
98.7

80.0

58.0

34.0

22.0

16.0

10.0
4.0

N CO.VM.II-IAN'16. |NC

HCI Project No. M-9034.14
February 29, 1980
Page -10-



PERMEABILITY TEST RESULTS

HCI Project No. M-9034.14
February 29, 1980
Page -11-

Sample Identification:

Permeability, "Vsec.:

Apparatus Utilized for
Permeability:

B-102 at 11.5'

4.3 x 10~8

Consolidometer
at 2 TSF
(Horizontal)

B-103 at 32.0'

1.0 x 10~

ST-3
Shelby Tube
at 8.4 PSI
Falling Head

B-103 at 69.O1

2.4 x 10"8

Consolidometer
at 4 TSF

Sample Identification:

Permeability, "Vsec.:

Apparatus Utilized for
Permeability:

B-104 at 14.5'

1.48 x 10~8

Consolidometer
at 2 TSF

B-105A at 6.5'

4.65 x 10~9

Consolidometer
at 1/2 TSF

B-105A at 11.0*

4.08 x 10~8

Consolidometer
at 2 TSF

Sample Identification:

Permeability, ̂/sec.:

Apparatus Utilized for
Permeability:

B-105A at 16.5'

1.56 X 10-5

Permeameter
Cylinder at
2 PSI
Falling Head



JASte INC.
HCI Project No. M-9034.14
February 29, 1980
Page -12-

UNIT WEIGHT AND MOISTURE CONTENT

'Sample Identification:

Wet Density, Lbs./Cu.Ft.:

Wet Density, Lbs./Cu.Ft.:

Per Cent Moisture:

B-102 at 11.5'

134.7

115.0

17.1

B-103 at 32.0*

81.6

39.9

104.7

B-103 at 69.0*

140.1

121.8

15.0

Sample Identification:

Wet Density, Lbs./Cu.Ft.:

Dry Density, Lbs./Cu.Ft.:

Per Cent Moisture:

B-104 at 14.5'

132.6

112.0

18.4

B-105A at 6.0*

120.2

92.4

30.1

B-105A at 11.O1

132.5

111.2

19.2

Sample Identification:

Wet Density, Lbs./Cu.Ft.:

Dry Density, Lbs./Cu.Ft.:

Per Cent Moisture:

B-105A at 16.5*

133.1

112.4

18.4



HCI Project No. M-9034.14
February 29, 1980
Page -13-

LOG OF SHELBY TUBE SAMPLES

Test Hole
B-102 at 10.0'-12.0'

Material Classification
Brown and Gray Mottled Silty Clay. Trace Sand and
Fine Root Fibers. Moisture tends to decrease with
depth. Silty Zone at lower depth.

B-103 at 30.5'-32.S'

B-103 at 68.0'-68.7'

B-103 at 68.7'-69.0'

B-103 at 69.0'-69.5*

Dark Gray with Mottling of Light Gray, Chemical
Waste. Saturated. Amonia Odor noted.

Black and Light Gray Chemical Waste. Moist.

Brown Silty Clay. Trace Sand and Root Fibers. Moist.

Brown and Gray Silty Clay to Gray Silty Clay with
Oxidation-Stained Zones. Some Sand. Trace Gravel. Some
Wood noted. Moist.

B-104 at 13.0'-14.5'

B-104 at 14.5'-15.0I

Brownish-Gray Silty Clay. Earthy Organic Odor noted.
Thin layer of Partially-Decomposed Vegetation noted.

Brown and Gray Mottled Silty Clay. Moist.

B-105A at 5.0'-7.0'

B-105A at 10.O1-10.3'

B-105A at 10.3'-10.8'

B-105Aat 10.8'-12.0*

B-105A at IS.O'-n.O'

B-105A at 20.0'-22.0'

Dark Brown Silty Clay, Organic. Some Vegetation noted.
Moist.

Dark Brown Silty Clay, Organic. Moist.

Brown with Trace of Gray Silty Clay. Trace Sand. Moist.

Brown with Some Gray Mottling Silt-Clay. Trace Sand.
Crystals noted in formation. Oxidation-Stained. Moist.

Gray Silt with Some Clay. Moist.

Gray Silt with Some Clay. Moist.



HERRON TESTING LABORATORIES, INC.
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REPORT ON PLANS FOR AN ADDITION TO THE INDUSTRIAL WASTEWATER TREATMENT SYSTEM
AT ELKEM METALS, ASHTABULA

A Permit to Install application and plans were received in the Northeast

District Office on September 10, 1985. The package consisted of drawings and

specifications. Elkem is a producer of ferroalloys and calcium carbide,

located on Lake Road in Ashtabula Township, Ashtabula County.

The existing wastewater treatment system was installed in 1977 and upgraded

in 1980. Treatment consists of primary settling, breakpoint chlorination

for phenols, alkaline chlorination for cyanide, neutralization, and final

settling. Volume is approximately 3 MGD. Removed solids are currently being

contained in an impoundment designated by Elkem as 3A, which is approaching

capacity. The proposed impoundment, designated 5A, will provide future solids

storage capacity.

The proposed impoundment will be constructed north of the existing treatment

system. It will be 600 x 1,600 feet in area and be excavated 20 feet below

existing grade. Arv embankment will be constructed 23 feet above existing

grave with an exterior slope of 3:1 and an interior slope of 2.5:1. The

outlet works will have three 1,100 GPM discharge pumps and a 24 inch diameter

emergency spillway pipe. Both normal discharge and emergency overflow will

be to the existing treatment system.

Slate of Ohio Environmental Protection Agency
Northeast District Office
2110 E. Aurora Road, Twinsburg. Ohio 44087 • (216) 425-9171



- 2 -

Construction is expected to be completed in 1986 at an estimated cost of

$l,50n.noo. The project should qualify for tax exemption consideration.

Approval is recommended, subject to the usual conditions.

Prepared by:

J .
William T. Bush, P.E. Date
District Engineer

WTB:mjo
October 7, 1985



T r i p Report on El kern Metals, Ashtabula, Ohio 57David Homer
Environmental Scientist

TO: Eugene Meyer, Chief
Technical Programs Section

The E l k e m Meta ls , Ash tabu la , O h i o has requested U.S. Environmenta l -
Protection Agency ( U S E P A ) and O h i o E n v i r o n m e n t a l Protection Agency-
(OE?A) to withdraw their Part A permit appl ica t ions for their l andf i l l .
In -June 1931 D they began recycl ing thcr'r carbide shot waste., end d.o net
presently use the l a n d f i l l for haza rdous waste, and also took the
position that this carbide shot was not a "reactive waste" (D003) as
des igna ted on the i r Part A. The purpose of the v i s i t was to rr.sst w i t h
E l k e m Metals representat ives and gather i n f o r m a t i o n about the l a n d f i l l
and the characteristics of the waste, (visited tha fac i l i ty 9/22/81).

tendees:

C. Robert A l l e n b a c h E l k e m Metals Co.
W i l l i a m R. P i o l i Elkem Metals Co.
W. Craig M i l l e r Elkem Metals Co.
J.T. W a l l e r E l k e m Meta l s Co.
R.R. Gramroth Elkern Metals Col
Debbie Berq OEPA
C h r i s F lanery OEPA
Dav id Homer USEPA

Mr. Al lenbach explained that the waste listed in the Part A is generated
dur ing the manufactur ing of ca lc ium carbide (CaCg). It is made by
placing a carbon source and l ime in a furnace, heating to a molten
state, and then pour ing into ingots. An impurity formed dur ing the
production process is a ferrosil icon metal, known as carbide shot.

The CaC?_ is then cooled, crushed, and the fer ros i l icon material removed
by magnetic separation. The carbide shot contains varying amounts of
CaC? but averages approximately 0.6%. The carbide shot, prior to
June 1981, was hand led in one of three ways - 1) placed in closed
barrels, 2) placed in open barrels, or 3) placed in a dump truck, and
then taken to the f ac i l i ty ' s l a n d f i l l . Mr. W a l l e r said they treated
the carbide shot before disposal . Treatment consisted of transporting
the material to the landf i l l and exposing it to the air, enabling it
to react with water vapor to produce acetylene and calcium hydroxide.
A bu l ldozer crushed the barrels to expose the material to the atmosphere.
Mr. Allenbach stated that occasionally when a bulldozer crushed a
closed barrel , the barrel would go "poof" and he would not want to be
standing on it when it went "poof".



Samples of the carbide shot were analyzed to determine the average
acetylene generated per pound. The USEPA and QEPA received a copy of
the analysis report.

The disposal areas identified in the Part A are called Pond 3 and 3A.
Presently Pond 3A is part of the waste water treatment facility and
Pond 3 is the landfill, which has been closed and covered. No closure_
plan has been filed with Region V USEPA or OEPA.

The materiel in Pond 3 originated from various sources: Union O.rbid^
Metals - Elkem Metals, Linde Gas and Linde Wire. Mr. Allenbach estimates
that 1-2% of the material in Pond 3 is carbide shot. The material was
randomly placed in the landfill (Pond 3). Elkem Metals estimated that
they disposed 615 tons of carbide shot in the landfill since November
19, 1980.

After reviewing the data and based upon conversations with Elkem Metals
personnel, it is my conclusion that the carbide shot would meet the
characteristic of a reactive hazardous waste [40 CFR 261.23(3)(4) and
(6)].

Since the waste is reactive they cannot withdraw their Part A. Also,
two major RCRA violations are evident - 1) landfilling of a reactive
waste, and 2) failure to submit a closure plan 180 days before closure
begins.

cc: Dan Banaszek
Kathleen Homer
Hak Cho



Notification of Hazardous Waste Site United States
Environriicmal Protection
Aguncy
Wsshincton DC 2CWC:0

This initial notification information is Please type or print in ink. If you neec*
required by Section 103(c) of the Compre- adilitic:ial Jpcire. use supa rate sheets of
hensivc Enviionmontal Response, Compcn- paper. Indicate the letter of the item
sation, and Liability Act o( 1 980 ;ind must which applies.
be mailed by June 9. 1 961.

A Person Required to Notify:
Enter the name and address o( the; person
or organization required to notify.

N;,,. /.//.\/c7Aj drKlor'd^ ^fif^f^rft'o^O
1 *-? /- / ) ' • • : ' ' 1 /

S,rec, C- 70 /'.-7V_'i. /.,,'/

,v.< ,' i/-//--' K/ ,/ /JOf?
Ci'.v // '-/'-•' .-' i' ^-/S Sula /.-'•• '/e Zo Code / ^ ' /

-'

B Sito Location:
Enter the common name (if known) and
actual locdtion of ths site.

Name of S.ta U'->f ? ''"' - .-' ' 'L1, . ~"&

C Person to Contact:
(L.TSl. f ' fsl ana Tillel f /'/^- ••- ̂  /'- __.}/^ • /Enter the name, title (if applicable), and ——"__

business telephone number of the person / *7 / /? \ «^~t^~~/_ /J1 ,<~~ / •
to contact regarding information Phon° • -^ • ' ~^ •-' ' , ^ • '
submitted on this form.

D Datos of Waste Handling:
Enter the years that you estimate waste
treatment, storage, or disposal beg;jn and
ended at the sue.

To (Yeafl

E Waste Type: Choose the option you prefer to complete

Option I: Select general waste types and source categories. If
you do not know the yeneral waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.

General Type of Waste:
Place an X. in the appropriate
boxes. The categories listed
overlap. Check each applicable
category.

1. O Organics
2. D Inorganics
3. D Solvents
4. Q Pesticides

metals
cids

7./S. Bases
8. D PCBs
9. D Mixed Municipal Waste

10. D Unknown
11. D Other (Specify!

OMU No. 2000-0 I ja

EPA Fomi 8900-1

Source of Waste:
Place an X in the appropriate
boxes.

1. D Mining
2. D Construction
3. D Textiles
4. Q Fertilizer
5. D Paper/Printing
6. D Leather Tanning
7. D Iron/Steel Foundry
8. M-Chemical, General
9. ii-Plating/Polishing

10. D Military/Ammunition
11. O Electrical Conductors
12. D Transformers
13. D Utility Companies
14. D Sanitary/Refuse
15. D Photofinish
16. D Lab/Hospital
17. D Unknown
18. Q Other (Specify)

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:
EPA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter ths
appropriate four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codes can be obtained by
contacting the EPA ReQion serving the State in which the site is
located.

00 08 2 G JU'i-98!

RECEIVED
JAN 1U9S4

OHIO ENVIRONMENTAL
PROTECTION AGENCY

N E. D. 0.



Notification of Hazardous Waste Sita Side Two

F Waste Ouar.tity:
Place an X in the appropriate boxes to
indicate l!ia facility types found at the- Site.

In iho "total facility waste amount" space
give- iht! estimated combined Quanhly
(volume) of hazardous wasits at llic site
using cubic ft fet or gallons.
In the "totnl facility area" sj'.ace. give the

. estimated area size which the fnci.'itics
occupy using square feet or acres.

Facility Type

\. d Piles
2..£i Land Treatment
3. O Landfill
4. p Tanks
5..^Impoundment
6. G Underground Injection
"/. D Drums, Above Ground
8. Q Drums, Below Ground
9. D" Other (Specify)_____

Total Facility Wnste Amount

cubic Jeer.

gnflona

Total Facility Area
squarn fttei

G Known, Suspected or Likely Releases to.the Environment:
Place an X in the appropriate boxes to indicate any known, suspected,
or l;!.ely releases of wastes to the environment.

D Known O Suspected D Likely ,-C£ None

Note: Items Hand I are optional. Completing these items will assist FPA and State and local governments in locating and assessing
hazardous waste Sites. Although completing the ijams is not required, you are encouraged to do so.

H Sketch Map of Site Location: (Optional)
Sketch a map showing strcet-s, highways,
routes or other prominent lanar.arKs near
the sue. Place an X on the map to indicate
the site location. Draw an arrcw showing
the direction north. You may substitute a
publishing map showing the site location.

I Description of Site: (Optional)
Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells,
springs, lakes, or housing Include such
information as how waste was disposed
and where tho waste came from. Provide
any other information or comments which
may help describe the site conditions.

Signature and Title:
The person or authorized representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (if different than address
in item A). For other persons providing
notification, (he signature is optional.
Check Ihp boxes which best describe the
relationship to the sue of tho person
required to notify If you a.'t not ic-quired
to notify check "Otfier".

Street

C.IV Sure Zio Coda

Owner, Present
wner, Past

O Transporter
Êi, Operator. Presen
i^-Operator. Past
a Other

0.1IU
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ENGINEERING-SCIENCE———————— ———————————————

SECTION 1

CURRENT SITUATION

INTRODUCTION

The L-TEC Welding and Cutting Systems, formerly the Linde Welding

Products Division of Union Carbide Corporation, operates a facility which

produces a variety of welding wire for use by automated and manual welding

equipment. Process operations result in lime stabilized sludges which are

stored in on-site surface impoundments. The sludges have been listed as

hazardous wastes F006 and K062. The hazardous wasces were listed for the

following constituents:
cadmium

hexavalent chromium

nickel
cyanide

lead

A. gro'ind.vater mo" i t^r in- r;rogra:i '•.•->.•-• '^---" - - - • ir.rrti*'. :'::•! ~ t i'r.'.~

facility, as required by 40 CFR 265 Subpart F, Standards for Owners and

Operators of Hazardous Waste Facilities; Ground Water Monitoring. A r?poct

describing the groundwater r.onitoring program (Li.-.de Welding Products,

1982) has been submitted to ?r.i~ SPA.

Groundwater samples were collected and analyzed for indicators of

groundwater contamination. Samples from downgradient wells have shown

statistically significant increases in pH and sometimes electrical conduc-
tance and TOX. When the groundwater was resampled, statistically
significant increases were again detected. As specified under 40 CFR
265.93(d)(2), L-TEC is required to develop a Groundwater Quality Assessment

Plan. This report presents the Groundwater Quality Assessment Plan.

EXISTING GROUNDWATER MONITORING PROGRAM

A system of five monitoring wells and three additional water level
observation wells have been installed at the L-TEC facility. The location

of these wells are shown on Figure 1. The well construction details and

geologic profile for each well are presented in APPENDIX A. The monitoring
wells include one upgradient well (8214) and four downgradient wells
(*105A, 1201, S202 and 1203). Water levels in well J211, 1212, and 8213

8510DDP1/10 1-1
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SECTION1 2

TECHNICAL APPROACH

GROUNDWATER QUALITY ASSESSMENT PROGRAM

The groundwater quality assessment program presented herein is in-

tended to meet all applicable state and federal requirements, as promul-

gated by RCRA and its amendments.

The assessment program will result in following:

(1) Identification of whether or not hazardous wastes or hazardous

waste constituents have entered underlying groundwater/ and their

respective concentrations.

(2) Identification of the rate of migration of these constituents
through the groundwater syste-n.

(3) Identification of the lateral and vertical extent of any such

contamination, if present.

(4) Development of required program for corrective action, if neces-

*•* *•** *" -L *

(5) Development of a groundwater monitoring program to comply with

routine monitoring, and if necessary, to identify effectiveness of

corrective actions.
(6) Report preparations detailing findings, conclusions, and recom-

mendations from the assessment program.

In order to achieve the above objectives, the following staged inves-
tigation has been developed. It is clear that a continuous relationship

must be maintained with the Ohio Environmental Protection Agency, Federal

EPA, and the L-TEC Facility.

TASK I; PRELIMINARY INVESTIGATION

The groundwater quality assessment program has become necessary be-

cause statistically significant increases (or pH decreases) have been found

in the indicator parameters. It has now become necessary to determine
whether these "indicator" changes have been caused by hazardous waste or

8510DDP/1:10 2-1
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waste constituents entering the groundwater as a result of L-TEC opera-

tions. This first major objective will be achieved by conducting the

following subtasks:

(1.1) Assess the surrounding ponds to identify the broad character-

istics of these ponds or other adjacent activities which would

be responsible for the changes and whether they are temporary

or permanent influences.

(1.2) Obtain water levels and representative water quality samples

from all existing site wells (5 monitoring wells and 3 obser-

vation wells) on a monthly basis for four consecutive months.

(1.3) Analyze the water samples for (the samples shall be split and

sent to two different laboratories):

0 pH
0 specific electrical conductance
0 TOC
0 TOX
0 Lead
0 Copper
0 Nickel
0 Cyanide
0 Cadmium
0 Hexavalent chromium
0 Manganese

(1.4) Perform in-situ hydraulic conductivity tests by instantaneous

(slug) procedures on the 4 monitoring wells, and on any of the
observation wells which have been completed in different sedi-

ments.

The above water quality information will be used to develop an initial

background arithmetic mean for those hazardous constituents (of the wastes)
which has not yet been done. The data from the upgradient well(s) will be
used to provide *:his statistic?.! base from wM r*i to compare all downora-

dient wells.
The preliminary investigation will provide the data necessary to

determine whether hazardous waste or hazardous waste constituents are
present in the groundwater. If they are not found, semi-annual monitoring
will be reinstituted. If they are found, the extent of vertical and
lateral contamination will be identified. The hydraulic conductivity and

2-2



hydraulic gradient information developed in Task I will be used to deter-

mine the rate ar.d direction of migration.

If Task I does not result in the adequate identification of the extent

of contamination, additional wells will be installed as part of Task II

activities.

TASK II; ADDITIONAL WELL INSTALLATIONS

This task will be conducted if the extent of contamination cannot be

identities ice:- 7<:ijk I. Although it cannot now be determined how many

additional wells would be needed, the loction and construction details of

new wells would be reviewed with OEPA. Actual subtasks will include:

(11.1) Install (and survey) additional wells required to identify the

extent of hazardous waste constituents in the groundwater.
(11.2) Obtain water levels and water samples from these wells and

other selected existing wells immediately after installation.

(11.3) Analyze water samples for all. <•>.« listed indicators.

TASK ill: c"\-~- ~r-•::::•? or CORRECTIVE ACTION PROGRAM
If ha-?.rco is waste constituents have been verified to be present in

groundwater, ar. engineering feasibility study will be initiated. This

study will provide alternatives for the prevention of hazardous waste con-

stituents in the groundwater from exceeding specified levels at the

compliance point. A proposed corrective action program will be submitted

to the regulatory agencies within 6 months of the verification.

The program will consider alternatives for groundwater removal such as

pumping wells, interception trenches, and/or cut-off walls, or other

methods for treatment in place. Included will be an effectiveness moni-

toring prccrar. and schedule of implementation. The decide". r".::icnale fcr

formulatir.7 ?.!' proposed facets of the pro^ra^ will be explained in detail.

TASK IV: REPORTING

This task provides for required reporting to the state and/or federal

regulatory agencies. Water quality information will be submitted to the
OEPA four weeks after each sampling. A report summarizing all components

of the assessment program will be submitted to the OEPA, six months after

2-3
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the first sampling (see Schedule). If it is necessary to develop a

corrective action program, it will be submitted six months after

verification of hazardous constituents in the groundwater.

The assessment program report will include:

0 data analysis/presentation
0 develop a future monitoring plan in the event that groundwater

contamination has occurred,
0 in the event that no groundwater contamination is found, a

monitoring program will be recor.rr.endcd.

Data analysis and presentation will include hydrogcologic and -ater

quality characterization. Hydrogeologic characterization will i.-.oljde the

following data presentations:

0 water table map of the site, indicating groundwater flow direction,
0 hydrogeologic cross-sections from the well boring records, defining

the water-table aquifer.

Water quality characterization will include the following cata pre-

0 areal variation of indicator parameters: maps of monitoring well
concentrations,

0 temporal variation of indicator parameters: graphs of the variation

of concentrations at each well with time.

All of the data accumulated from the groundwater quality assessment plan
and the prior groundwater monitoring prcgra.-n will be jtili^;J '.-•: the data

presentations.

If hazardous waste constituent contamination has not occurred, then a

monitoring program of semi-annual sampling of the monitoring wells will be

recommended. This monitoring program would continue to monitor for the
indicator parameters and it would be similar to the groundwater monitoring
program, using the statistical evaluation described under Task 3. If
hazardous waste or hazardous waste constituents have been found to be

2-4
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present in the groundwater, a compliance program will be developed and

consist of continued quarterly sampling of the monitoring and observation

wells. As a minimum, groundwater samples will be analyzed for the

following constituents:

Chloride
Iron
Lead
Manganese
Specific Conductance
pH
Hexavalent Chromium
Cyanide

(n roundwa tor surfico <? If vat ion

Phenols
Sodium
Sulfate
TOG
Total Organic Halogen
Cadmium
Nickel
Copper

^--r 1*1*3 with each sample)

The rate, extent, and concentration of any hazardous waste constituents

will be determined as a part of such investigation.

If necessary, a corrective action program report will be developed and

submitted to the regulatory agency. The program will identify all appro-

priate alternatives, provide test data or other information necessary to

support the proposed selection.

INVESTIGATIVE PROCEDURES

S."!~cliri9 and Analyses

Sampling and analysis activities will adhere to proper methods and
procedures. Monitoring and observation wells will be developed properly in

order to prepare them for sampling, allowing several volumes of fresh
aquifer water to enter the well casings. Sampling will be performed by use
of dedicated bottom-charging PVC bailers. These devices are relatively
inexpensive, reliable, and will help to minimize the possibility of cross-

contamination between wells. Sampling will be performed in accordance with
.-tar.dard groundwater rcnitoring procedures (Scalf and others, 1981).

Sample preservation and analyses will be performed in accordance with USEPA

guidelines for quality assurance/quality control (USEPA, 1983). Water

sample analysis will be performed by EPA-approved laboratories.

Groundwater elevations will be determined in monitoring and observa-
tion wells at the time of each sampling. Changes in the groundwater flow
regime, will be evaluated annually. This will ensure the proper placement
of upgcadient and downgradient groundwater sampling locations.
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Statistical Analyses

Thp ohj«^Hvr» ^F nrp'^-.-ntor -:..-l'_ .! !.: Lo JcL^I. ^ iy m L icai, L

increases in contaminant indicator parameters. The standard statistical

evaluation procedure is Cochran's approximation to the Behrens-Fisher

Student's T-test (40 CFR, Part 264, Appendix IV). This procedure will

be used for this assessment and is described in APPENDIX B.
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SECTION 3

ASSESSMENT SCHEDULE

The initial step in this program is the OEPA review and approval of

this groundwater quality assessment plan. It is assumed for the purposes

of this scheduling that approval will require approximately two weeks.
Upon notification from OEPA to proceed, the assessment program will begin.

As shown on Figure 2, the Preliminary Investigation will be performed
over a ten month period. The first: statistical compar ison will be made

when results are obtained for the fifth sampling of the six indicator para-
meters. These results will be used to identify if hazardous constituents

are present and whether their extent, can be shown. Any additional wells

will be installed and sampling will take place as soon as possible. All

data collected to this point will be analyzed and presented. If necessary,

the corrective action plan will be developed and submitted 6 months after

the first .; ̂ uij L.1 „.. 1 .̂.,. ._ _.. ic.;:: whi:;!; z'.:c~z thaL !,^j^:Jous waste consti-

tuents have been found in downaradient wells.

8510DDP/1:10 3-1



TASK I

TASK II

WEKKS

Not ice
to

Proceed

First 'Assessment
Statistical .Report

Analysis Submitted

Preliminary
Investigation
(Hazardous waste
Constituents
Present?)

Additional Well
Installations
(Identify Extent,
if necessary)

TASK III Develop Corrective
Action Program

Implement Corrective
Action Program,
if necessary

10 12
1 I

14
1

16
I

1
I 1

fdrrec'tive
Action
Program Submitted

Background'Data fn H.T/.nrflons Constituents] .. ...
• o • o • o • o • o • (if necessary)

Extent

-6 months

GROUNDWATER QUALITY ASSESSMENT PROGRAM
IMPLEMENTATION SCHEDULE

• Samples Obtained
o Analyses Submitted

.. i
m

33

O

01n

FIG JRE 2



ENGINEERING-SCIENCE-

REFERENCES

Scalf, M. R. and others, 1981. Manual of Groundwater Quality Sampling
Procedures. USEPA/NWWA Cooperative Series.

U.S. Environmental Protection Agency, Groundwater Monitoring Guidance for
Owners and Operators of Interim Status Facilities, SW-963,
(Washington, DC: Office of Solid Waste and Emergency Response, EPA,
March 1983).



E:S ENGINEERING-SCIENCE ——

APPENDIX A
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MONITORING WELLS CONSTRUCTION DIAGRAMS

(casing elevations corrected January 1983)



WELL
105-A

TOP OF CASING ELEVATION
646.97

GRADE ELEVATION 643,90
P C k J C " M T P D r \ l l T - . fe

2"4 -SCH. 40 THREADED
D \/f* fl 1 A fcJ W P A *? 1 kJ P

COMPACTED NATIVE
Oil T / P l * V P ^ P V C I I '

6'> AUGER HOLE ————————— »

COMPACED BENTONITE— ———— >•

2"4-SCH.40 THREADED
PVC CASING -10 SLOT,
5 £* i Vl̂ k T" 1 f\Llf° C /* Q C C UrtXJT LUNu SCnbLN • ——————

««riu r«^^^

0

• •'.''••' *••
**.'••

iii•*»«
; i

*:•'••-

'&$

• * * -.

^*i:

mm

tr_

_^-^CAP
•+~^^

^ DEPTH BELOW .
•'•>•• ;.••'• *

Sc-i

^

ORADC (FEET)

— e

iROWN SILTY CLAY . .
(CL)

— 10

— 10

Q«AY SILT
(ML)

— 2C

PLUG

MONITORING WELL
CONSTRUCTION
LINDE WELDING



WELL
201

TOP 0^ CA$ING ELEVATION
642.92

GRADE ELEVATION $40. so
CX£4f NT (MOOT ——— - —— - —— - — »

2> -3CH 4O THREAOSD
"T*v L«-J*1* *"*<*l*'Mi

COMPACTED NATIVE
SILT/ CLAY &ACXFUJ. - ——————fVV •• 9 w ^f 1**̂  f t^^^%f ̂  • v^tovV

* , A^U^-.l </vU«» ^

COMfACTfO §£NTO%4Tf ————— »•

2"4- SCH 4O THREADED
PVC CASING - K) SLOT,
5 FOOT LOMfl SCREEN

B

__^,
•*••.••

1
'/'ix^111//"/
&-fall

MMi
' » 1 -

.*"•""

\ '/

"• " '

••

~£"

"~"

-»
c_

?
l~ -̂

K^

•̂

^4.1
V1
//

'%IVy,
/,
^b
f^

•

DEPTH BELOW
QffACC IFMf)

3ROWN AND GRAY _
3ILTY CL.\V

(CL)

—

•̂̂ v

CRAY SILT
(ML)

••IB

GRAY CLAYEY SILT
(ML)

m*m

WELL

LSS



.WELL
202

T Q P Q F C A S i N G ELCVATIQN
€44.63

RAPE ELEVA

BROWN SILTY CLAY
(CL)2* -SCH 40 T H R E A D E D

PVC 04.AMK CA3IMS
SLACK ORGANIC

CLAY (PL)

COMPACTED NATIVE
WLT/CLAY

BROWN AND GRAY
C L A Y (CL)

COMPACTCD BENTONITC

G8AY SILT
(ML)CASING- 10 SLOT.

'OOT



WELL
20?

TOP OF CASING tl^YATlpN ^— CAP
•42.77 *

GRADE ELEVATION 640,20 ^<-

CiMCNT QWOUT —— —— —— ——— *

2"4 -SCH. 4O THREADED

COMPACTED NATIVE
3JLT/CLAY aACXFILLWV •* t ' f *»*^ i 9^^* V •* * t>fv«v

it "A Aim Y i um t ———— . — . „ ,, — - — .*

*•• •

H
//

'/
\/

//

I/jA
/*
'y.

//

Hi

T;

1

*r

^ DEPTH BELOW
*"I QBAf\W lfff'^'\
V*j TOP SOIL **IIAC* ITWT)

*/\ MOWN AND GRAY
^ JILT(ML)
XI

Y,\\\\\\

•••

BROWN AND GRAY
3ILTY C L A Y (CL)

2 ————————

I
9ROWN AND GRAY

3ILT(ML)

COMPACTED 8CNTOMTI

2 4-SCH. 4O THREADED
FVC CASIMG - 10 SLOT,
• FOOT LOM6 SCRCIN

1AKO PACK

0ftAY SILT
(ML)

QNITQRING
CONSTRUCTION
LINDE WELDING



WELL

TOP Of CASINO ELEVATION
641.58

GRADE ELEVATION, §39,00

2 "4 - »CH 4O THREAOCO
9*tC CM-AM* CA3l£M-< —————— >

COMPACTED NATIVC
flJLT/CLAY QACXFILI.4 î» I r "* fc»" • »*^^*r\* MkA»

COMPACTED 8C.MTOMJTE- —— - — »^^V^VH * ^v^r V •» •* ^9+fV • V^^Vf 1 V»

2>- SCH. 40 THACAOCO
PVC CA1IMG - IOSLOT,
5 FOOT LOM4 SCIMLIJI ————— --••

a

4--. .
.'•*

' *

1
^

\Y,Iîi
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APPENDIX B

STATISTICAL ANALYTICAL PROCEDURES

The following was directly obtained from the Ohio EPA, Groundwater

Monitoring Guidance Document.

The t-Test procedure (Cochran's Approximation to the Behrens-Fisher

Student's t-Test) is included in Appendix IV of the proposed regulations

identified in the Federal Register, Volume 47, No. 143, 26 July 1982,

Subpart F. This procedure is recommended by the U.S. EPA for use in

determining whether or not thero is a significant difference in groundwater

quality (indicating con tarn i p. p *- ' ~~' between the upgradient and the down-

gradient wells. Ohio regulations do not at this time contain any such

procedure, but it will :-.r;b^^lj ~o incorporated next year. It is recom-

mended that facilities follow this procedure to ensure consistency of
I

results and simplify reporting.
One of the key assu-ntio-.r-- behind the t-Test is that the data used is

normally distributed. The first step in this procedure is to determine

whether or not this is true for the data supplied by the groundwater

sampling at each facilitiy. The coefficient of variation is used to deter-

mine if the data distribution is likely to be normal. This coefficient of

variation (CV) is defined as the sample standard deviation divided by the
sample mean, or:

- x) + ... (X_ - x)
Where: s»

s

n
X = value of an observation
n = number of observations in a set of data

Use the initial background data to compute the co-efficient of varia-
tion. If the co-efficient of variation is less than 1.00, it is assumed
that the sample is likely to have a normal distribution. If the data
distribution is not normal, an alternate procedure will have to be used.
(For justification of this and the entire t-Test procedure, see the
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comments in the Federal Register, Vol. 47, No. 143, Monday, July 26, 1982).

If the co-efficient of variation is less than 1.00, calculate the

following t-statistic (t*):

Where:
x = mean of sample taken at monitoring pointm

x = mean of initial background data
B

•>
. :nc ; sar.ple ta'-.... ..^ ,r.o;.- _ .. .;.g poinu

2s_ = variance of initial background datao
n = number of observations in sample taken at monitoring

point (no les:; than 4)

n = number of observations in initial background data
(no less than 16)

Appendix IV notes that "if the value of this t-statistic is negative,

then there is no difference between the monitoring data and the background

data".
If the t* value is positive, then calculate the comparison t-statistic

<tc>.
This is not the typical next course of action in most t-Test proce-

dures. Normally, one compares the calculated t-value to one found in the

t-table at a specified level of significance. However, one of the under-
lying assumptions of such procedures (besides normality of distribution) is
that the variances of the two data sets will be equal. This assumption
cannot be made for groundwater samples taken for the RCRA program. The

initial background data will have variability due to measurement error and

seasonal variability, since this data is accumulated over a year. This
initial background is compared with a single sample taken at one point in
time, so while there is still the possibility of measurement error, of
course there will be no seasonal variability. Since the standard t-table
was competed based on the assumption of equal variance, some adjustment is

B-2
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needed to compensate .. . . ^..<j unequal variances ot trie two data sets oeing

compared. The comparison t-statistic is then a weighted t-value computed

from the standard t-table that reduces the chance of not detecting conta-

mination when it is there.

t = W t + w tc mm B B

w + w

Where: 2 2W = s and Vf = s_m m B E i

n nm 2

t = value from the standard t-table with (nm - 1) degrees of freedom,
m at the .01 level of significance.
t = value from the standard t-table with (n - 1) degrees of freedom,

at the .01 level of significance.

Compare the t* statistic to the t statistic.

If t* is equal to or larger than t , then conclude that there
probably is a significant increase in the parameter being tested.

If t* is less than t , then conclude that there probably has not been
a significant change in the parameter being tested.

The test for pH is a two-tailed test, since a significant increase or

decrease in pH is of concern to the Ohio EPA. The t-value from the table
should come from the column headed .005 for the appropriate degrees of
freedom. Use the absolute value of t* (ignore the negative sign, if any)

when comparing t* to t .
C

Additional samples should be taken from any well where a significant
increase or pH decrease has been detected. These samples should be split
in two and analyzed to determine whether the significant difference was a
result of laboratory error. 3745-55-93(C) (2) . If this analysis confirms

the significant increase, or pH decrease, then the facility will initiate a

groundwater quality assessment program as described in 3745-55-93(0).

There is one big difference between the method outlined above and what
is found in the Federal Register. This is the level of significance used.
The July 26, 1982 Federal Register specified a .05 level of significance.
However, the Interim Status Standards (40 CFR, Part 265) specified a .01
level of significance, so this is what went into Ohio regulations. (Ohio

EPA's regulations are required to be substantially equivalent). Ohio will

D-3
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nou oe promulgating i cs finai land r eyuiauiono unu^ a~L-_: ..:.<-• . - - - . ..

regulations come into effect on January 26, 1983. Until this happens,

facilities will be required to use .01 as the level of significance.

The Ohio EPA prefers that the above procedure be used by all Ohio

facilities required to do groundwater monitoring. However, alternate

procedures may be allowed if a facility can demonstrate that this procedure

is not appropriate. The alternate procedure should try to balance the risk

of indicating contamination when there is none, and the risk of not indi-
cating contamination when it, in fact, exists. Any facility that wishes to
use an alternate procedure should submit the procedure and justification

for its use by 4 February 1983, or within 2 months after its last quarter

of data is collected. The alternative procedure should be sent to the

Director, Ohio EPA, in care of:

Mr. Thomas E. Crepeau, Manager
Permits & Manifest Records Section
Division of Hazardous Materials Management
OHIO EPA
P.O. Box 1049
Columbus, Ohio 43216-1049

Unless otherwise indicated, all other groundwater data or supporting

materials should be sent to Crepeau. Please send all information clearly

marked as to contents.

B-4



ir/.f CHEMICAL GROUP • ELECTROCHEMIcTuS DIVISION
"'i\t». Box 858 (Middle Road) • Ashtabula. OH 44004

Telephone: (216) 997-5221 « TWX 810-427-2934

I N T E R N A T I O N A L M I N E R A L S & C H E M I C A L C O R P O R A T I O N

June 21, 1979

Ohio Environmental Protection Agency
Office of Land Pollution Control
2110 East Aurora Road
Twinsburg, Ohio 44037

Attn: Deborah J. Berg, R.S.
Environmental Scientist

Dear Ms. Berg:

Re: Solid Waste Recovery

In response to the solid waste questionnaire, we have completed our survey
of the waste materials generated at our facility..

There are four (4) areas within the Chlor-Alkali plant which generate
wastes. They are the caustic potash filters, the potassium chloride
brine filters, the brine settler purge, the ERA fiIteration system,
and the retort system.

Waste from the caustic potash filters consists of diatomaceous earth and
carbon black contaminated with mercury. The area contributes about 650
Ibs./month. All the sludge from a filter blowdown is pumped to the on-
site lagoon.

The brine filter cake consists of diatomaceous earth contaminated with
calcium, magnesium, potassium and mercury. This system contributes approx-
imately 27,000 Ibs./month of dry cake which also is emptied into the lagoon.

The EPA system which treats and filters contaminated water from the lagoon
contributes approximately 9,000 Ibs/month of filter cake. This cake also
consists of diatomaceous earth contaminated with mercury and is returned to
the lagoon.

The brine settler contributes approximately 120,000 Ibs./month which consists
of potassium chloride, calcium carbonate, magnesium hydroxide and mercury.
The solids from the settler purge are taken to the lagoon.



The retort system handles graphite from the mercury cell decomposers. It
also recovers mercury from cell end box cleanings. After the materials are
retorted they are taken to the lagoon. The system contributes approximately
2,000 Ibs./month of solids.

The total volume of dry materials returned to the on-site lagoon is approx-
imately 157,000 Ibs./month or 960 tons/year.

The lagoon is an earthened dike above grade with approximate dimensions of
600' x 140' x 5'. It has a capacity of 420,000 cubic feet.

Prior to 1575, brine sludges were removed from the property by Morton Salt
Company of Fairport, Ohio. The ultimate disposal and treatment site is un-
known by the writer.

^" '** l"i

^tr1f>
7 Current disposal of scrap metal is by Acme Scrap, trash and garbage by

I .,;j • Ashtabula County Waste Disposal and oil by LasJo'n Waste Oil Service.
/ [ •( ' I "" ""—"———"—————»

If there are any questions, please feel free to call.

Very truly yours,
^International Minerals & Chemical Corporation

George Shahin
Plant Marker

GS/ek

cc: JL. L-arsen--^- Mundelein
,y O_i_Ahlstrom'}
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IMC Chemical Group, Inc.

A~htabula, Ohio

HCI Project No: M-9097.341L

Report Submittal Date: 18 March 1980
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UERRQN CONSULTANTS. INC.
ENGINEERING . TESTING • INSPECTION
5 4 0 S S C H A A F ROAD CLEVELAND, OHIO 4 4 1 3 1

18 March 1980

IMC Chemical Group/ Inc.
Electrochemical Division
P. O. Box 858
Middle Road
Ashtabula, Ohio 44004

Attention: Mr. Earl Soarks

SUBJECT: REPORT OF FIELD & LA3ORA1uKY TLbTS
IMC CHEMICAL GROUP, INC.
MIDDLE ROAD
ASHTABULA, OHIO 44004

HCI Project No: M-9097.341L

During the period between January 21, 1980 and February 13,
1980 test boring and sampling operations were conducted and
croundvater observation wells and piezometers --ere installed
C.V ;_.i'_ subject site.

The locations of the wells were as selected by Mr. Sparks
and were drilled under the direction of Mr. Michael Zwart
of P.E. LaMoreaux and Associates.

Under the direction of Mr. Zwart three deep wells, three
shallow wells and six piezometers were drilled and installed.

DRILLING AND SAMPLING OPERATIONS

Test holes were drilled by con vent io.-.a 1 rotary drilling
techniques using a CME Model 750 all-terrain vehicle employing
hollow stem flight augers (3V" i.d.) for boring hole advancement,



MCI Project bio : M-9097.341L
18 March 1980 —— ..___...
Page -2-

Soil samples were obtained in all borings utilizing a 2"
o.d. split spoon sampler driven by a 140 Ib. hammer, free
falling 30". Samples were taken continuously to the terminal
depth of the boring. All drive samples obtained during the
drilling operation were retained by Mr. Zwart.

In addition to drive samples, thin walled Shelby tube samples
were taken for laboratory permeability tests. These samples
were obtained by pushing a Shelby tube sampler into the soil
by steady static force and extracting it retaining the soil
sample. The ends of the sampler were sealed with wax to
prevent moisture loss and were returned to the laboratory
for testing.

OBSERVATION WELLS AND PIEZOMETERS

Well Screens for observation wells were installed in the
bore holes as directed using 4" diameter - 60 slotted
stainless steel well screens, 10' long in deep wells and 4'
long in the shallow wells. Standard black iron pipe was
e::'. • r. r" £ from the we? 1 screen to approximately I1 above the
sur face.

Gravel filter was then placed around the screen until it
was approximately 1* above the .top of the screen. Subsequently,
the bore hole was sealed with cement grout to the ground
surface. All abandoned holes were also filled with grout.

Plastic wellpoint piezometers (2" i.d.) were also installed
in the sane manner as the observation wells.

Included in the Appendix of this report under Plate 1 is a
schematic drawing of a typical observation well.

FIELD PERMEABILITY TESTS

In test borings OW9, OW10 & OKll field permeability tests
were carried out. All tests were open-casing tests and were
conducted under gravity head only. The in-place permeability
of subsoils was determined in proximity to the terminal depths
of test borings. The hollow stem flight augers (3'»t'i.d.)

. INC.
t««G-NCE«('MG • TC&tiKC • INSPECTION



HCI Project No: M-9097.34LL
18 March 1980
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were saturated under pressure. Following saturation water
was forced through the saturated sample and the amount of'
discharge as a function of time was measured. The initial
condition of the samples and the permeability test results
are summarized in Table Ko. II in the Appendix. The '
duration of tests ranged between 35 minutes and 8 hours,
depending upon the permeability characteristics of the soil
involved. For soils of relatively high permeability two
successive tests were conducted for each sample and the
average permeabilities were recorded in the Table. For the
silty clay with silt layers soil obtained from Boring OW9
at 10.5' the duration of test was 8 hours. During this
period only 0.5 cubic centimeter water passed through the
sample.

Samples obtained from Borings OW9 at 23.4' and in Boring
OW11 at 25.4' were found to be of high clay contents and
are considered for practical purposes impervious. No
permeability tests were conducted on these samples since
reliable results could have been obtained from consolidation
test data; however, to conduct: a one point consolidation
test to determine the coefficient .. t e r r - - • • • . - . 3- ^-•nm04-t?r
undisturbed samples are required. Only 2" diameter undisturbed
samples were obtained in the test borings.

The coefficients 01 permeabilities based on laboratory constant
head tests were computed from the following formula.

k = QL/hAt

where: Q = discharge

L = length of sample

h = hydraulic head

A = sample cross-sectional area

t « duration of test

CNGiNti.Hi>.G • TCStivG • INSPECTION
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T A B L E

FIELD ri-FUlEAniLITY TEST RESULTS

Boring
Number

OW9

owio

OWll

Test Depth
(ft.)

35.0

8. 0

27.5

43.0

Test
No.

1
2
3

1
7.

1
2

1
2

Coefficient of Permeability - cm/sec.
Maximum

7.3 x 10~4
1.8 x 10~4
9.3 x 10~5

5.2 x 10
5.1 x 10

2.8 x 10
2.8 x 10

2.4 x 10
3.2 x -10

-4
-4

-4
-4

-5
-5

Average Minimum

1
6
3

1
1

7
7

1
1

.9

.1

.1

.6

.6

.8

.7

.8

.7

x
x
X

X
X

x
x

X
X

10
10
10

10
10

10
10

10
10

-4
-5
-5

-4
-4

-5
-5

-5
-5

Impervious*
Impervious *
Impervious *

3.
3.

5.
4.

1.
1.

7
9

7
7

5
0

x
x

X
X

x
x

1
1

1
1

1
1

0~
0~

0~
o"

o-
0~

5
5

6
6

5
5

,O

8

NOTEi (*) No disoipation of water was observed for at least 15 minute
time interval
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SUMMARY OF LABORATORY PERMEABILITY TEST RESULTS

oring
umber

OW9

OW10

own

f".
0

8̂
no
%a% '
•H

Sample Initial
Depth Moisture Content Dry Dei - ity
(ft.) (%)

1.5 20.4

10.5 27.8

23.4

4.5 23.2

4.5 23.6

9.5 19.5

25.4

(*) Coefficients of

**) Practically impe
permeability coe

(PCF)

96, 4

109.2

-

111.4

9fl.6

1 1 .1 . 4

-

permeability b- icd on

rvious material. Cons
fficient deter mi nation

Applied
Head
(PSI)

7.75

20.0

-

10.0

7.0

9.0

-

Coefficient of*
Permeability
cm/sec.

4.9 x 10"4

5.4 x 10-0

* *

9.2 x 10~5

1.2 x 10~3

1.2 x 10~5

* *

constant head tests. 2" dia

tant head to
from con so I

at unsuitable fo
idation test dat

Material
Classificati on

Brown silt-clay, sandy
some vegetation. Fill
(ML-CL)

Layers of gray silty ?
and silt. (CL) .(ML)

Gray silty clay. Some
sand and gravel. (CL)

Gray silt. Trace Oay
(ML)

Brown silt. Home sand
Trace Clay. (ML)

Gray silt. Some Cl.iy.
(ML)

Gray silty c 1 T y . S • > m ?
sand fi gravel. (CL)

SlO
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INTERCEPTOR DRAIN

DO o too ?oo yx> 400 »oo rtcr

P E. LaUor««uji A AOOCICM. inc

PLATE 12. PHASE I, DRAINAGE DIAGRAM.

ASHTABULA
IMC CHEMICAL GROUP

OHIO;



,"• EXPLANATION

Q3" CONTROL POIN'T WTH CO\C£A'TRA-
^•^ T1?'.' rr" rHL'"^ "-" "»' PACTC "r!3

WI^LIOr, (PPM,

GROUND V.'ATER ZCK'ES

^2670 LACUSTRINE SA\D

j— 1 9° LACUSTRINE SILT

QI770 GLACIAL TILL

CHLORIDE CONCENTRATIONS

O LESS THAN 250 PPM @ 501-1000 PPM

O 251-500 PPM @ GREATER THAN
(POO PPM

co o co zoo

1979
<oc a:; * C C T

PC. LMAorwui 4 Anootfa^ Inc

PLATE CONCENTRATION OF CHLORIDE IN
GROUND-WATER, FEBRUARY 14, I960-

ASHTABULA
IMC CHEMICAL GROUP

OHIO



QZ9 CONTROL POIMT WITH CONCTN'TRA-
TION OF MERCURY IN PARTS PER
0*- i i^»j fops i

GROUND WATER ZONES

A' ' LACUSTRINE SAND

QZOLACUSTRINE SILT

O?-GLACIAL TILL

MERCURY CONCENTRATIONS

Ql-ESS THAN 2 PPB ®6-20 PPB

Q2-5 PPB

* SAMPLED OCTOBER II ,1979

©GREATER THAN
20 PPB

OO C CO KZ SOO 400 3OO 'Ct"

PLATE 10. CONCENTRATION OF MERCURY IN
GROUND-WATER. FEBRUARY 14,1980-

ASHTABULA
IMC CHEMICAL GROUP

OHIO



CONTROL POINT WITH S=E-
CFIC CONDUCTANCE IN

MHOS/CM

33.000 CONTOUR INTERVAL - 1C, 000

" SAMPLED OCTOBER II , 1979

o
pvMOO

•so jco jo:

^•*^« *^ tr

PE L«MO'Ciu. & '

PLATE 9. GROUND-WATER SPECIFIC CONDUCTANCE.
FEBRUARY 14,1980-

!MC CHEMICAL GROUP
ASHTABULA OHIO



EXPLANATION

CONTROL POINT WITH pH OF

GROUND WATER ZONES
A77'l-ACUSTRINE SAND

Q e "LACUSTRINE SILT
O838GLACIAL TILL

PH

O 7.00-8 00 O "001-11.00
O 601-9 00 ©II.OI-I2.00
O 901-1000 C 12 CM-13 00

P E

PLATE 8. GROUND-WATER pH, FEBRUARY 14,1980-

ASHTABULA
IMC CHEMICAL GROUP

OHIO



SURFACE WATER DRAINAGE

SURFACE WATER

IMPOUNOMENT

oc too »oc «:: s:c «e t '

PC l*W3'**j. 4

PLATE 7. SURFACE-WATER DRAINAGE MAR

ASHTABULA
IMC CHEMICAL GROUP

OHIO
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LJTMOLOGIC LOG

ow-io
LITHOUJCIC LOG

§ 20]

30j

I -t—
-ft-\

IHTMVIOUS'

40-1

PZ-I PZ-2
0-,

; i
10

PZ-4 PZ-5

I c
« ~
s S
£ * 5

• *

1 ,0
LIIHOLCCIC LOCS

' .75.10-*'

PZ-3

10
PZ-6

10

O W - l

UTMLOC1C LOC

I -

r- «-

1.2.10"1'

IKTCII1. lOL'S"

30

J.75.10-5"
-40

EXPLANATION

U cl°y

* I f . i i

pebble

sand

limestone | — | silt

orqanics shale

P.E LaMoreaux& Associates. Inc.

PLATE 6. LITHOLOGIC LOGS AND
PERMEABILITY DATA

ASHTABULA
IMC CHEMICAL GROUP

OHIO



EXPLANATION

•6IB " CONTROL POINT WITH WATER-
LEVEL ELEVATION IN F=:ET ABOVE
K'EA', SEA LEVEL

.6*0""" ELEVATION OF WATER TABLE IN
FEET ABOVE MEAN SEA LEVEL
(DASHED WHERE INFERRED)

MOVEMENT

CONTOUR INTERVAL I FOOT

C3 0 "00 200 JOC

P E

PLATE 5. WATER TABLE, MARCH 10.1980.

IMC CHEMICAL GROUP
ASHTABULA OHIO



,6JS5C CONTROL POiST WITH ELEVATION OP
TOP OF LACUSTRINE SILT IN FEET
ABOVE MEAN SEA LEVEL

ELEVATION OF TOP OF LACUSTRINE
SILT IN FEET ABOVE MEAN SEA
LEVEL (CASHED WHERE INFERRED)

CONTOUR INTERVAL- I FOOT

\
\

\

•:: 5 >c; too <oo wo'ccr

\

PLATE 4. TOP OF LACUSTRINE SILT.

ASHTABULA
IMC CHEMICAL GROUP

OHIO



iji_ PG..V: .. ~ - "ic- c-
DCK ELEVATION IN FEET
E MEAN SEA LEVEL

ATION OF TOP OF BEDROCK
ET ABOVE MEAN SEA LEVE1.

TOUR INTERVAL-1 FOOT

OHIO

GROUND V;ATER STATIONS
PTW.I

• PERMEABILITY TEST WELL

PZ-l
V PIEZOMETER

CO 0 100 100 100 400 . >00 >CCT

PE LaUotMui t Auocotn Inc

)UND-WATER STATIONS.

IMC CHEMICAL GROUP
OHIO
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Potential Hazardous Waste -,ite
Preliminary Assessment

01 in ' Corporat-
Middle Road
Ashtabula, Ohio
OHD 001 813 708

x
fa
*X

The Olin Corporation is located on Middle Road in the City of Ashtabula,
Ashtabula County, Ohio. Olin is located in an industrial area that is
one of the largest and most diversified concentrations of chemical plants
in Ohio. Olin is bordered on the west by General Tire & Rubber Company.
Olin operated a toluene diisocyanate (TDI) plant from 1963 until it's
closure in 1982.

The manufacture of TDI involves the reaction between toluene diamine,
phosgene, and chlorobenzene. In the years of TDI production, Olin's
processes utilized a 14,000 square foot TDI ground storage area, three
hazardous waste drum storage areas, and an emergency spill basin. Olin
discharged process wastewater, sanitary, and storm water surface runoff
through two NPDES outfalls, 001 and 002. Chemical and physical waste
degradation processes implemented included carbon absorption, a neutrali-
zation tank, and three settling ponds. Olin was involved in a NPDES
self-monitoring program through which they reported exceedences of NPDES
limits. Excess discharges were chlorobenzene, several other organics,
COD, TDS, chlorine and pH. Implementation of new control measures
diminished the number of discharge incidents. Olin disposal of other
generated wastes off -site.

Olin's closure involved removal of all site buildings and site decontamina-
tion, which included removing stored substances, contaminated soil removal
and disposal of Fields Brook sediment. The primary toxic chemicals that
soils were tested for were monochlorobenzene (MCB) and Toluene Diamine (TDA)
The allowable soil levels of MCB and TDS deterimined by Olin, were 100 ppm
and 10 ppm, respectively. The concentrations in all contaminated soils
encountered on the site ranged from non-detectable to 2,870 ppm of MCB and
non-detectable to 37 ppm of TDA. Soil was removed until contamination
levels were reduced to within the range of 30 ppm to 33 ppm MCB, and non-
detectable to 2 ppm of TDA. Five thousand, one hundred and thirty seven (5,137)
cubic yards of on-site soil was excavated and disposed off -site. Clean backfile
soils were predominantly clay.

Monochlrobenzene (MCB) accumulation in the sediment was the primary concern
of the Olin Field Brook dredging project. Approximately 500 cubic yards of
sediment was dredged and removed. Prior to dredging, the Ames test was
conducted on an Olin outfall discharge sample. The test proved positive,
which indicates the presence of mutagenic/carcinogenic compounds in the
sample. Static bioassay tests conducted were inconclusive. The storm
sewers were vacuumed twice for the closure.

Due to closure of the Olin plant, and the Fields Brook NPL project, it is
recommended the site be given a low priority for FIT activities, and continue
a high priority for State/CERCLA activities.
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1.0 EXECUTIVE SUMMARY

An evaluation of the program for monitoring and controlling radioactive and
non-radioactive contaminants in effluents and the environment of the RMI
Extrusion Plant in Ashtabula, Ohio was conducted May 14 and 15, 1985. This
evaluation included a review and assessment of the monitoring programs,
procedures, equipment, and compliance with applicable federal and state
regulations. No conditions or activities, which pose a threat to public

•

health and safety or the environmental, were noted. The findings indicate
general compliance with OOC and Ohio environmental protection regulations.
Some minor regulatory deficiencies were Identified; however, no evidence of
serious deficiencies was obtained. In several areas additional data should be
developed to confirm an acceptable level of environmental protection.

While state-of-the-art approaches and equipment may not be necessary for all
RMI operations, the control and monitoring activities must be consistent with
regulations, and should be in accordance with methods of "accepted good
practice" for comparable industries and DOE's ALARA philosophy. With respect
to these criteria, some aspects of monitoring procedures, documentation, and
quality assurance are deficient. The present air and waste control systems
are based on technologies of the 1960'a and 1970's. Portions of these systems
are in need of upgrading or replacement to assure that environmental health
and safety will continue to be acceptable and that emissions from RMI
activities will continue to meet proposed limits which may be more
restrictive. The RMI staff has recognized many of the deficiencies and
potential problem areas and has already initiated steps for further evaluation
and/or improvements. Assistance in the form of technical guidance and funding
support will be required from DOE to correct some of these deficiencies.

The remainder of this Section summarizes the findings and recommendations of
this review. Additional information is to be found in the body of this report
(Sections 3 through .9). It should be noted that in addition to the
recommendations provided there may be alternative approaches which would be
acceptable. Table 1-1 summarizes the recommendations from this review
according to categories of short-term and long-term priorities.



Staffing

The Health, Safety, and Security staff demonstrates a positive and
receptive attitude and initiative, necessary to the achievement of an
effective environmental program. Environmental health and safety also
receives strong support from Plant Management and the RMI Corporate
Organization. However, recent regulatory actions have resulted in
expanding the scope of the Health, Safety, and Security staff
responsibilities and increasing the overall workload. The staffing
level is not adequate to conduct a comprehensive program for worker,
faculty, and environmental protection as currently assigned.

This situation has been recognized and additional professional and
technical level personnel are being recruited. Following completion of
staffing, special initial training in areas of environmental regulation
and monitoring will be required, with periodic participation in
appropriate professional meetings and workshops a necessity.

Air Effluent Control and Monitoring

The major air emission sources at RMI are the ventilation systems for
the abrasive saw, forge booths, and scrap incinerator. Only the
incinerator system presently has emissions control equipment, that is
effective in reducing airborne uranium releases. RMI and DOE/OR have
recognized deficiencies in plant ventilation and have contracted with
Lockwood-Greene for a plant-wide evaluation and upgrade design.
Preliminary results have been received and are being reviewed. Plans
to upgrade (including installation of emission control) the abrasive
saw system should proceed immediately. The incinerator and forge
booths ventilation systems should also be considered for improvement as
soon as possible.

Grab sampling presently being performed in the stacks is representative
but provides information on only a small fraction «5Z) of the
emissions. Since the emissions from stacks 4, 5, and 6 have been
consistently high and variable, continuous monitoring of these stacks
is recommended; the monitoring frequency of the other stacks should



also be increased. A minimum sampling frequency of weekly is
recommended, although continuous monitorng would be preferrable.
Sampling locations for stacks 1, 2, 3, and 6 should be reevaluated now

and'all stack sampling locations should, of course, be reconsidered as
ventilation systems are upgraded.

Air monitoring is performed at 5 locations on the plant perimeter. The
uranium concentration measured at these locations indicate compliance
with DOE environmental regulations. However, the sample locations were
selected without a thorough evaluation of the local meteorology, stack
heights, and possible building effects on air discharges. It is
therefore possible that samples from the locations may not be truly
representative of uranium concentrations -at the plant perimeter. After
upgrading of ventilation systems and acquisition of new emissions data,
dispersion and modeling calculations should be performed. From these
results it can be determined if further perimeter or off-site
monitoring is required and, if so, where stations should be located.

Analytical procedures for stack and air samples are adequate to detect
less than 1/10 of the DOE unrestricted area guideline for insoluble
uranium. Computations are performed correctly, but some data and
procedures are not documented in an auditable form. Also periodic
determination (annual initially suggested) of particle size
distributions, lung solubility class, and other radionuclide
contaminants, normally present in uranium from FMPC, is recommended. A
quality assurance program is needed for air sample analysis.

RMI uses dispersion factors, obtained from the EPA Workbook of
Atmospheric Dispersion Estimation, to estimate off-site air
concentrations. Such factors do not allow for consideration of site
specific effects, such as building downwash, short stack heights, and
local meteorology. There is no on-site meteorological monitoring data;
however, a decision regarding the need for such a monitoring system at
RMI should be delayed, pending completion of ventilation upgrades and
evaluation of air emission levels after addition of stack controls.



Calculations of population doses in the vicinity of RMI have been
performed by Oak Ridge National Laboratory, using 1984 air emissions
data. The results confirm that RMI is in compliance with NESHAP.
Records also demonstrate that RMI is in compliance with effluent
limitations identified In their OEPA air permits.

Water Treatment and Monitoring

The RMI equipment and procedures for treatment and monitoring of
wastewater effluent are generally adequate and, with minor exceptions,
satisfy current standards. Routine sampling of the effluent indicates
very few exceedances of the NPDES permit limits and OEPA has issued no
notices of violation. New,' more• restrictive, permit limits have been
proposed by OEPA and RMI has been corresponding with OEPA regarding
these limits. This issue is yet to be resolved among RMI, OEPA, and
USEPA.

In anticipation of more restrictive NPDES permit limits, "KK1 'has
initiated plans.to upgrade the sanitary sewage treatment facility and
increase removal of uranium from process water. The latter has been
proposed for installation by February 1986 (based on available funding)
and should reduce uranium releases by a factor of approximately 20.

Sampling and analytical procedures require better documentation, and an
equipment calibration program should be developed. Although the
sampling procedure and equipment satisfy present NPDES requirements,
this may not be the case, when the new permit becomes effective.
Discussions with OEPA regarding new sampling requirements should be
initiated. Also, data on uranium concentrations during periods of
heavy precipitation runoff is needed to determine if such runoff is
carrying uranium contaminated particulate from the property. Further
actions such as the need for runoff control measures, or installation
of an effluent metering and proportional sampling system can then be
evaluated.

Analyses do not currently include the radiological contaminants, which
have been identified in FMPC uranium; an annual liquid effluent



composite should be analyzed for these materials. The Health, Safety,
and Security section does not have a quality assurance program for
U.S. Testing's analytical services, and such a program should be
developed and implemented as soon as possible.

Revision of the Spill Prevention Control and Countermeasures Plan is
underway by Battelle as part of an overall upgrading of the RMI waste
management plan. Internal procedures appear to be effective in
identifying and reporting spills. Training is provided and material
for spill control is maintained at appropriate locations throughout the
facility.

Soil, Sediment, and Vegetation Monitoring

Procedures for monitoring soil, sediment, and vegetation are not well
documented. These procedures should be revised to be consistent with
standard or generally accepted methods and should include a methodology
for selecting sampling locations, provisions to determine soil
contamination profiles, and methods of identifying sampling locations
adequately to permit trend evaluations.

There is not an adequate understanding of the vendor laboratory's
sample preparation and analysis, procedures. RMI conducts no formal
evaluations of the laboratories performance. Composite samples should
be analyzed for other potential radionuclides, which have been
identified in uranium from FMPC.

Soil sample results have identified off-site uranium contamination,
believed by RMI to be primarily the result of air emissions. Sediment
samples from Fieldsbrook also contain elevated levels of uranium.
On-site soil uranium levels suggest that precipitation runoff may also
be a source off-site contamination along the northern perimeter and in
Fieldsbrook. A comprehensive survey of off-site contamination levels
in the environment of RMI should be performed. 'Results of this survey
should be compared to guidelines endorsed by DOE to evaluate whether
any remedial, actions are warranted.



Waste Management

RMI has developed a Waste Classification and Analysis Plan and has
filed with OEPA as a hazardous waste generator and storer. Battelle is
reviewing all waste management activities and preparing the RCRA Part B
permit application.

The quantity of stored uranium contaminated hazardous waste is about to
exceed the storage capacity at RMI; unless this is resolved, RCRA
violations may result. Other wastes, such as sanitary sewage sludge
and general trash, are removed from the plant for disposal at local
facilities. Thorough monitoring of these wastes is not performed prior
to their release.

The only known on-site disposal area was a small pond for disposal of
neutralized nitric acid. This pond was excavated and backfilled in
mid-1984. Contaminated sludge and soil from this pond is stored,

. awaiting 'disposal. Building rubble and metal scrap with low-level
uranium contamination is also awaiting disposal. The pond sludge and
other non-hazardous wastes are subject to weathering, and their
location near the north perimeter fence may be sources of uranium
migration from the site by runoff. If these materials cannot be
removed in the immediate future, actions to prevent potential migration
will be necessary.

Waste classification procedures indicate that solid wastes containing
less than SO mg/1 of natural or depleted uranium may be handled and
disposed of as non-radioactive material. Such a level could exceed
allowable environmental concentrations. This "de-minimis"
concentration should be reevaluated and provisions should be included
for surface contamination levels and uranium concentrations in
materials that .cannot be measured in units of liters.

Quality Assurance Program

RMI's Quality Assurance Program does not satisfy the requirements of
DOE Order 5700.6A with respect to environmental health and safety. The



Health, Safety, and Security section does not conduct quality control
tests of counting equipment and does not monitor the performance of the
outside analytical laboratory. No internal QA audits are performed.
The quality assurance program must be upgraded to adequately support
the environmental monitoring program. The program improvements should
include appointment of a plant QA supervisor, with more direct
reporting lines to upper management.

Miscellaneous

Hand calculations of environmental data, appear correct; however, no
minimum detectable levels or data uncertainties (errors) are
determined. Computerization of data was begun recently. Previous
records are legible, signed, and dated, although several report forms
reviewed did not include thorough support information.

Some non-hazardous wastes and commercial products require more
thorough surveys for radioactive contamination, prior to their release
from the RMI plant. These Include general refuse, sanitary treatment
sludge, and non-uranium extrusions for the private sector. A program
to assure and document contamination surveys of such materials should
be developed and implemented immediately.

Emergency procedures are being reviewed by Battelle. It appears that
the level of preparedness is commensurate with the degree of potential
impact from postulated creditable accidents. State, regional, and
local response groups possess adequate radiological capabilities; this
is due primarily to the presence of the nearby nuclear power plant.
Dames and Moore is conducting a study to determine potential
groundwater contamination resulting from RMI activities, including the
previous nitric acid neutralization pond, results are expected
before August 1985. .If the findings of this study indicate groundwater
contamination, an appropriate monitoring program should be developed.



TABLE 1-1

SUMMARY OF RECOMMENDATIONS AND SUGGESTED PRIORITIES

SHORT TERM PRIORITY (To Be Accomplished Within Approximately One Year)

1. Initiate improvements to the emission controls for the abrasive saw;
consider improvements to the scrap incinerator and 'forge booth
ventilation systems.

2. Begin continuous monitoring of stacks 4, 5, and 6. Increase
frequency of sampling stacks 1, 2, and 3 to a minimum of weekly -
continuous monitoring would be preferrable.

3. Arrange for a comprehensive survey of radionuclide contamination in
off-site soil.

4. Obtain and analyze samples of surface runoff and roof drainage water
to determine if these are significant pathways for off-site
migration of uranium particulates.

5. Develop and implement a program for monitoring to assure that
general trash, sanitary sludge, and non-uranium products for the
private sector are not contaminated with uranium.

6. Dispose of accumulated hazardous and contaminated wastes.

7. Complete staffing of the Health, Safety, and Security section and
initiate training in areas of environmental monitoring and control.

8. Complete planned upgrading of sewage treatment facility.

9. Continue to work with Battelle on review and improvement of overall
RMI waste management activities. Implement recommendations of that
study as appropriate.

8



TABLE 1-1 (Continued)

10. Begin including error values with data. This also includes data
provided by vendor laboratories.

11. Reevaluate the "de-minimis" concentration level established for
classification of non-radioactive waste.

12. Obtain a copy of analytical procedures used by U.S. Testing for RMI
samples. Request that data reports .from U.S. Testing be signed and
dated by a representative of that organization.

13. Obtain NBS traceable calibration sources and check sources for use
with NMC proportional counter. Initiate a program of quality
control for this system.

14. Determine, based on the Dames and Moore study, whether a groundwater
monitoring program is required. If so, develop and implement such a
program.

15. Implement procedures for periodic calibration of the liquid effluent
sampler.

16. Test main piping and process water sumps for leakage.

17. If disposal of contaminated pond sludge, rubble, and scrap is
delayed more than several months, cover material and/or construct
berms to control runoff.

18. Initiate a program for determining particle size distributions and
lung solubility classifications for air emissions.

LONG-TERM PRIORITY (May Require In Excess Of One Year To Accomplish)

1. Evaluate needs for upgrading emission controls on exhaust
ventilation systems I, 2, 3, and 7.



TABLE 1-1 (Continued)

2. Analyze composite samples of air and water effluents, soil,
sediment, vegetation, sludge, and other environmental media for
radionuclides other than uranium.

3. Complete planned upgrading of process water treatment facility.

4. Evaluate the current liquid effluent sampler with respect to the
proposed NPDES requirements.

5. Prepare detailed procedures for sampling all effluents and
environmental media of concern.

6. Evaluate the results of the soil contamination survey in the
vicinity of RMI.

7. Upgrade the plant QA program to be consistent with DOC
Order 5700.6A. Initiate internal audits and performance monitoring
of vendor analytical, laboratories. Reassign QA supervisor
responsibility to an individual with more direct lines to
management.

8. Provide QA training for the plant management staff.

9. After planned upgrades of ventilation systems are completed,
evaluate need for continuous stack monitoring, based on
effectiveness of emission control improvements.

10. Evaluate need for perimeter or off-site air monitoring, based on
effectiveness of air emission control improvements. If air stations
are required, perform modeling to substantiate their locations.

11. After upgrading of emissions controls is completed, evaluate the
need for an on-site meteorological station.

10



2.0 INTRODUCTION

2.1 Purpose and Scope

AC the request of the U.S. Department of Energy's Oak Ridge Operations
Office (DOE/OR) in Oak. Ridge, Tennessee, Oak Ridge Associated
Universities (ORAU) performed a review of the effluent and
environmental monitoring program at the RMI Company Extrusion Plant in
Ash tabula, Ohio. This review was performed May 14 and. 15, 1985, by
Mr. James D. Berger, Manager of the ORAU Radiological Site Assessment
Program (see Appendix A). Mr. Vincent Fayne of the DOE/OR
Environmental Protection Branch participated in the review as an
observer and facilitator.

The review was a comprehensive technical assessment of the RMI program
for management of wastes and monitoring plant effluents and
environmental contamination levels. Appendix B contains the scope of
work issued by DOE/OR for this review. Both radioactive . and non-
radioactive wastes and contaminants were considered. Included in the
review were the plant's organizational structure and staffing as
related to environmental activities; sampling methodologies, equipment,
and procedures; analytical techniques; quality assurance; and
computational and data processing methods. Field observations of
effluent release points, sampling equipment, and waste storage sites
were conducted. Compliance with applicable federal and State of Ohio
environmental protection requirements was also evaluated. Appendix C
is a list of documents reviewed as part of the evaluation.

The Argonne National Laboratory document, Internal Environmental
Protection Audits; A Sugguested Guide for U.S. Department of Energy
Facilities, (ANL/EES-TM-237), August 1983, was used to guide the
information gathering process. RMI personnel contacted during the
review included:

M.R. Schaeffer; Plant Manager
F.G. Van Loocke; Supervisor - Health, Safety, and Security
J. Steudler; environmental specialist

11



J. Cline; health and safety techinician
J. Rapose; laboratory techinician
J.T. Holman; RMI corporate Environmental Control Supervisor

Items of concern noted during the review were brought to the immediate
attention of plant personnel. A brief close out presentation was made
by Mr. Berger on the afternoon of May 15, identifying those areas where
major deficiencies or potential problems were felt to exist.

A list of suggested references on environmental and effluent monitoring
has been included as Appendix D of this document.

2.2 Site Description and Operations

The RMI Extrusion Plant is located on East 21st Street, about 5
kilometers east of the city of Ashtabula, Ohio (see Figure 2-1). The
10.5 hectare property is privately owned by the RMI Company of Niles,
Ohio, a subsidiary of U.S. Steel and National Distillers. Operations
are confined to the 2.8 hectare secured (fenced) plant area shown on
Figure 2-2. The site contains seven main buildings plus a guard house
and an unoccupied office building. RMI operates the plant under DOE
prime contract No. DE-AC05-760R01405, administered by the Oak Ridge
Operations Office. The site is also licensed for commercial (non-DOE)
activities under Nuclear Regulatory Commission Source Material License
SMB-602. Operations at the Extrusion Plant began in 1962; current
employment is 117 persons, working 3 shifts per day, 5 days per week.

Three of the main buildings, • most of the contents of these three
buildings, a 3850 ton Loewy extrusion press, and some support equipment
are owned by DOE. The principle DOE operation of the RMI Extrusion
Plant is the extrusion of depleted or slightly enriched uranium ingots
into tube or billet shapes using the Loewy hydropress. Ingot feed
material is provided from the -DOE-owned Feed Materials Production
Center (FMPC) in Fernald, Ohio. The depleted uranium tube product from
RMI is returned to the FMPC for "finishing" before shipment to the
Savannah River Plant near Alken, South Carolina, for use in -production
reactors. Slightly enriched billets are shipped directly from RMI to

12



FIGURE 2-1: Ashtabula, Ohio Area Indicating the Location of the RMI Company Extrusion Plant.
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the Hanfocd Reservation in Richland, Washington, for fabrication into
fuel elements for the N-Reactor. Process flow charts are presented in
Figures 2-3 to 2-5.

Under special arrangements with the Department of Energy, the RMI
Extrustion Plant also performs extrusions for the private sector, i.e.
non-DOE organizations. This work includes depleted uranium extrusions
under the NRC license and extrusions of the more traditional metals

*

such as copper, zirconium, titanium, and molybdenum for commercial
firms. Some beryllium and uranium-niobium alloys have also been
processed. Table 2-1 contains a summary of activities for DOE, NRC,
and other customers from 1962-1984.

The plant is located in an industrial community of chemical and metal
processing operations. The immediate area is sparsely populated; the
nearest resident has been identified as being approximately 100 meters
NNE of the plant. Table 2-2 is a summary of the population
distribution within 48- km (30 miles).

Exhaust ventilation discharges are through seven stacks. Liquid
effluents are discharged into Fieldsbrook at the northeast boundary of
the RMI property. Uranium dioxide (UC>2) is considered by RMI to be the
principle contaminant in effluents. Other uranium contaminated wastes
from DOE activities are processed on site, as appropriate, and then
transferred to the Feed Materials Production Center for uranium
recovery and/or final disposal (see Figure 2-6).

•

2.3 Plant Administration And Organization

Management and operation of the RMI Extrusion Plant is under the
direction of Mr. R.M. Schaeffer, Plant Manager (see Figure 2-7). Mr.

F.G. Van Loocke Is the supervisor of Health, Safety, and Security; this
section includes responsibilities for environmental control and
monitoring. The Health, Safety and Security section reports to the
Assistant Plant Manager (a position currently vacant). The Laboratory
and QA section, under Mr. L.H. Chapman, also reports to the Assistant
Plant Manager.
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TABLE 2-̂

SUWARY OF SITE OPERATIONS FY 1962-1984
IN X OF CAPACITY UTILIZED BY DOE. NRC AND ALL OTHER METALS

FY

1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963 *

* 1962

DOE

48
47
37
30
26
30
41
49
49
54
71
75
77
71
66
80
74
66
83
90
99
100
100

NRC

11
31
40
35
30
17
13
8
5
1
0
0
1
1
0
0
0
1
0
1
0
0
0

ALL OTHER

41
22
23 .
35
44
53
46
43
46
45
29
25
22
28

• 34
20
26
33
17
9
1
0
0

Records from startup 1n JMRuary, 1962 through Septe*er, 1962
•re sketchy. Press ut111att1on by DOE assimd at 1001 based
on FY 1963 actual records for the period October. 1962 - June,
1963.
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TABLE 2-2

DISTRIBUTION wlTrl* 30 MILES
OF

RKI COMPANY EXTRUSION PLANT

ESTIMATED POPULATION *
COMPASS
SECTOR

North

North-Northeast
Northeast

East-Northeast

East
East- Southeast

Southeast

South-Southeast
South

South- Southwest
Southwest

West- Southwest
West

Vest-Northwest

Northwest

North-Northwest

0-5
MILES

120

120

470

1060

1060

1060

1060

670

706

1060

14130

14130

1180

1180

118

118

5-10
MILES

0

0

0

4400

2610

820

765

800

870

1530

2480

2730

50

0

0

__ 0

10-15
MILES

0

0

0

6720

S850

1530

975

1050

4220

1460

1940

2860

0

0

0

__ 0

15-20
MILES

0

0

0

2000

1500

1000

960

900

601

1207

1785

2000

0

0

0

__ 0

20-25
MILES

0

0

0

2500

2000

1500

1300

1285

1290

1520

2000

2500

0

0

0

__ 0

25-30
MILES

•

0

0

0

2500

2SOO

2000

1500

1530

1500

2040

2500

3000

0

0

0

0

Total 37.062 17.055 26.005 11.953 15.895 19.070

Total All Sectors - 127,040

• Estlwted using
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3.0 STAFFING

Findings

0 The Health, Safety, and Security section presently has two
professional level staff members - one with a background primarily
in general safety and health physics; the other with a background in
chemistry, environmental control, and laboratory operations (the
latter had been on the staff for only 2 months at the . time of the
review).

0 There are two technicians and four security guards in the Health,
Safety, and Security section.

0 An additional professional level health physicist/industrial
hygienist is being recruited and two more technician slots have
recently been authorized. The addition of these personnel should
provide an adequate level of staffing with coverage of critical
disciplines.

0 The RMI corporate health, safety, and environmental control programs
are still developing. The Extrusion Plant staff has therefore
received only limited assistance from the corporate office relative
to environmental matters.

4 Because of the previous small staff it has not been possible for
professional level personnel to participate in outside training to
the extent necessary to remain up-to-date with the rapidly
developing field of environmental regulations, monitoring, and
control.

0 The RMI Health, Safety, and Security staff has not been actively
involved by DOE/OR in DOE contractor environmental health and safety
meetings, conferences, workshops, and training. OR has recognized
this deficiency and has taken steps to increase RMI involvement.
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0 The current Health, Safety, and Security staff has an open,
receptive attitude; individuals contacted displayed an eagerness to
increase basic knowledge and correct shortcomings. It appears that
there is ample initiative and capability to implement an acceptable
environmental control program, given adequate staffing, funding,
training, and general direction.

Recommendations
•

Complete the current staffing upgrade plan. Then evaluate the
available staff knowledge and experience base and provide additional
training in areas of environmental regulation and monitoring, as
appropriate. Working visits to a major DOE contractor facility with
similar operations and activities; use of short term outside
consultants; and/or temporary (1-2 months) reassignment of professional
level staff to RMI from a major DOE contractor facility are
possibilities which should be explored.

Provide opportunities for staff to regularly participate in meetings,
workshops, and short courses relative to environmental and effluent
monitoring and control.
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4,,0 AIR EFFLUENT CONTROL AND MONITORING

4.1 General System Description

Operations with a potential for generating airborne contamination are
provided with local exhaust ventilation. There are seven major exhaust
ventilation systems; these are:

•

Stack Number Major Operation
1 Extrusion Press
2 Extrusion Runout Table
3 Extrusion Cooling Table
4 Abrasive Saw
5 Scrap Incinerator
6 Forge Booths
7 Pickling Tanks

The principle stack effluent contaminant in stacks 1 through 6 'is
uranium in the form of U02. The other major potential contaminant is
oxides of nitrogen, from nitric acid pickling operatings on stacks 6
and 7. Stack discharges are at or slightly above ambient work place
temperatures. Moisture levels are not generally high; however,
coolants in the abrasive saw exhaust are occassional concerns. The
abrasive saw exhaust (number 4) is equipped with an electrostatic
precipitator. This precipitator, installed approximately 1 year ago,
has not performed according to design specifications; corrective action
is planned. Stack 5, the scrap incinerator in building RF-3, has a
water scrubber (American Air Filter, Type N Rotoclone) followed by 2,
95% particulate filters. Stacks 1, 2, 3, 6, and 7 have no emissions
control systems. Stacks extend approximately 1..5-2.0 meters above the
roofs of their respective buildings; there are no rain caps or offsets
on the stack discharges. Locations of the stacks are indicated on
Figure 2-2.

Grab sampling is performed in stacks 1 through 6 using a Kurz Model 271
automatic isoklnetic sampler system* Particulate samples are collected
on 47 on diameter Whatman 41 filter paper. Sampling is performed In
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each stack at least monthly for a period of 5-6 hours. During the
sampling period, the probe position is changed every 30 minutes.
Locations of the probe position are based on ANSI 13.1-1969
recommendations; 2 to 4 positions in each duct are sampled, depending
upon the duct size. Stack samples are analyzed for particulate gross
alpha. Sampling for oxides of nitrogen is not routinely performed.

There are five ambient air monitoring stations located, 1.2 to 1.5 m
above the ground at the plant fenceline (see Figure 2-2). There is
one station in each of the major compass directions and one additional
station downwind of the abrasive saw stack. Monitoring stations
consist of Eberline regulated flow pumps located in metal (mail box)
housings. The sample is collected on a 47 mm diameter Whatman 41
filter paper, located underneath the housing to protect it from
precipitation. The nominal flow rate is 35 1/m and is monitored by a
Dwyer rotometer. There is a running time meter to record actual
equipment operating time. Samples are operated continuously. Filters
are visually inspected every few days for evidence of heavy loading;
otherwise they are replaced once a week and analyzed for particulate
gross alpha.

4.2 Compliance

4.2.1 Ohio Environmental Pollution Agency (OEPA) Permits to operate for all
seven facility discharge sources were submitted to OEPA by RMI
(Corporate Office) on March 5, 1984, and are effective until
February 1987. Allowable emissions limitations for all stacks are
based on particulate mass rates. Ohio EPA does not regulate NOX
emissions from sources in Priority III regions, of which Ashtabula
County is one.

Findings

All stacks have been tested by an RMI consultant, Envisage
Environmental Inc., in accordance with OEPA permit conditions.
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0 Parciculate mass rate emissions, determined by Envisage, were within
the permit limitations.

Recommendation - None.

4.2.2 National Emission Standard for Hazardous Air Pollutants (NESHAP)
Regulations

•

Findings

0 Calculations by ORNL, based on 1984 data and using the EPA-specified
AIRDOS and DARTAB computer codes, have estimated that the maximum
exposed off-site individual would receive a commited dose of 3.3
mrem, total body, and 11 mrem, critical organ. These levels
indicate that doses to the public as a result of RMI operations are
well below the EPA NESHAP annual limit of 25 mrem, total body, and
75 mrem, critical organ.

0 Improvements in current exhaust emission controls will undoubtedly
reduce off-site air concentrations.

Recommendations

Proceed with plans to implement emission control improvements on stack
4 - the major plant emission source - as soon as possible. Also,
consider near future improvements on the forge booth and scrap
incinerator ventilation systems. Refer to Section 4.5.

4.3 Stack Monitoring

4.3.1 Sampling Procedures

Findings

0 Sampling procedures are described briefly in Section 7.2 for the
Health Physics Manual (October 1982 and in greater detail in the Air
Emissions Sampling Protocol '(undated).
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0 Sampling ports for stacks I, 2, 3, and 6 are in horizontal sections
of duct and on the negative pressure side of the blower. Ports for
stacks 4 and 5 are in vertical ducts on the positive pressure side
of the blower.

0 All sampling points are at least 5 duct diameters downstream from
the last airflow disturbance. However, several of the points are
within I to 4 duct diameter of the next downstream disturbance. As
a result, according to the Health, Safety, and Security staff, the
velocity profiles of these stacks are irregular. This was confirmed
by review of several duct traverses, performed by the RMI
consultant.

9 The Kur;: sampler was inspected; it was found to be in good condition
and very recently (5/85) recalibrated.

0 Sampling is performed according to established internal procedures
and it would appear to provide samples representative of the
conditions at the time of sampling.

0 During the sampling period, the parameters at each probe position
are not recorded. Only the final values of total time and sampled
volume are recorded.

0 A review of the draft 1984 Annual Environmental Monitoring Summary
indicated that from 17 to 39 samples were obtained in stacks 1
through 6 (see Table 4-1). This represents monitoring for less than
52 of the total system operating time.

0 RMI does not perform sampling of stack 7, which exhausts only
pickling and wash tanks and has a low potential for particulate
uranium emissions. Envisage Environmental Inc. sampling of this
stack did indicate that total mass rate emissions were within the
OEPA permit levels.
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Recommendation

Because of the higher levels, greater variability, and/or chance for
accidental releases, initiate continuous monitoring of stacks 4, 5, and
6. Increase the frequency of "grab" sampling in stacks 1, 2, and 3 to
a minimum of weekly - continuous monitoring would be preferrable. This
monitoring can be performed with relatively inexpensive commercially
available probes, inline filters, and small (about 30 1/m) pumps.
Single nozzle probes may be adequate, if test data indicates sampling
will be representative; otherwise multinozzle probes should be used.
(It should be noted that the present locations of monitoring ports in
stacks 4 and 5 are such that a regular velocity profile and adequate
mixing of the contaminant throughout the airstream would be
anticipated.) Daily filter change is recommended, until a sufficient
data base on concentration variations and filter loading can be
developed.

Following Improvements in ventilation systems and emission controls,
all sampling ports should be relocated to straight, vertical sections
of the discharge stack. Continuous sampling should then be performed
on all discharges. After the levels and variation in the discharges
have been characterized, sampling may be reduced to periodic grab
samples for those stacks without great fluctuations in concentrations
or where concentrations are considerably below levels which are
required for NESHAP compliance.
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TABLE 4-1

STACK SAMPLING SUN-WRY
.1984

Stack *

1
2

3

4

5

6

Stack
Identification

Extrusion Press

Runout Table .

Cooling Table

Abrasive Saw
Scrap Incinerator
Forge Booths

* of
Samples

30

29

17

24

39

34

Highest
Concen .
«C1/"1

3.16 x 10"11

3.37 x 10"11

4.53 x 10"11

5.51 x 10"9

1.10 x 10"10

1.79 x 10"9

URANIUM
Lowest
Concen .
Jld/Bl

2.00 x 10"13

1.00 x 10"13

2.00 x 10"13

4.76 x 10"10

1.00 x 10"13

8.90 x 10" l2

Average
Concen.
iiCI/ml

9.50 x 10"12

7.70 x 10"12

6.90 x 10"12

1.71 x 10"S

2.58 x 10~U

2.64 x 10"10

"From'Draft Annual Environaental Monitoring Summary, 1984."
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4.3.2 Stack. Sample Analysis

Findings

0 RMI performs gross alpha analysis of air sample filters using a thin
window proportional counter, Nuclear Measurements Corp, PIOPS Model
ACS-82. This instrument has an efficiency of approximately 28Z and
an alpha background of less than 0.2 c/m. Following a 2 day radon

*

daughter decay period, three 5 minute counts are performed on the
filter and the average of these counts is used for calculation of
the concentration.

0 Self -absorption for the Whatman 41 filter paper (per literature
reference) is 302.

0 Using the counter parameters, a stack sample collection time of 5
hours, and an average flow rate of 10 1/m (typical for the RMI
stacks) the detection sensitivity of the analysis based on 2o of the
counter background is 3 x lO"̂  yCi/ml. This value is less than
1/10 of the applicable DOE air concentration guideline for insoluble
uranium in unrestricted areas. The sensitivity for perimeter
monitors would* be approximately a factor of 85 lower because of the
much larger sample volume.

0 A confirmation of one stack sample calculation was performed and
found to be accurate.

0 No error factors are determined for air sampling data.

9 Results of stack sampling during 1984 are summarized in Table 4-1.
Average concentrations ranged from 6.90 x 10"^ yCi/ml (stack 3)
to 1.71 x 10~9 uCi/ml (stack 4). Concentrations in individual
samples from any specific stack varied considerably; the greatest
variation was a factor of 1100 in stack 5.
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0 Uranium from FMPC has been shown to contain low concentrations of
Pu-238 and 239, Np-237, Cs-137, Ru-106, Sr-90, and Tc-99. RMI stack
releases have not been analyzed for radiological contaminants other
than uranium.

0 Solubility class Y has been assumed for released particulates, based
on known feed material compounds and plant operation. No lung
solubility determinations have been performed on residues collected

•
from stacks or perimeter air stations.

0 Envisage included particle size analysis with their stack testing
for OEPA permit compliance. Fifty percent of the particulates in
stack 4 were below 0.3 urn in diameter; other stacks had average
particle sizes ranging up to 3 urn. There is no RMI procedure for
periodic particle size determinations in stack emissions.

0 The proportional counter was only very recently acquired and RMI has
not yet obtained their own calibration sources or established a
quality control program for the unit.

Recommendations

Calculate and report analytical uncertainties and minimum detectable
activities (when appropriate) with air monitoring data.

Analyze composite annual samples for radionuclide other than uranium,
which have teen identified in FMPC feed materials.

Obtain an NBS traceable alpha calibration source and daily check
sources for in-house use. The sources should have an effective alpha
energy equivalent to natural uranium. Implement a quality control
program of daily source and background checks of the instrument.

Periodically determine particle size distributions and lung-solubility
class for each stack. An initial frequency of annually should be
sufficient. A composite- of filters from several sampling periods may
be required for the solubility determination to assure an adequate
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quantity of material for the analysis. After collection of several
years of data, the results should be reviewed for trends and
variability and the need for continued annual analyses evaluated.

4.4 Perimeter Air Monitoring

4.4.1 Sampling Procedures

Findings

4 Perimeter air monitoring procedures are described in section 7.1 of
the October 1982 Health Physics Manual. Calibration requirements
are in section 9.0 of that manual.

0 Inspection of three of the stations (# 2, 3, and 5) indicated that
flow rates were as specified, there was no detectable in-leakage of
air, and calibration tags on flow meters were up to date.

9 Samples on the north fence - the down wind direction - are less than
30 m from the stack emission points. These stacks are about 12 m
above the ground and although there is undoubtedly considerable
downwash due to building effects, the representativeness of the
samples obtained at these stations is questionable. It should be
noted that the locations of these samples were not selected by
modeling techniques.

Recommendation

After ventilation system upgrades have been completed, perform computer
modeling to determine appropriateness of the perimeter sample
locations. Based on these findings, it may be necessary to relocate
samplers - some sampling may be necessary off site. On the other hand,
significant reduction of stack emissions may eliminate the need for
perimeter sampling.
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4.4.2 Perimeter Sample Analysis

Findings

0 Analytical procedures for filters from perimeter monitoring stations
are identical to those for stack samples. Refer to Section 4.3.2
for discussion.

0 Average concentrations measured at the perimeter sampling stations
during 1984 (see Table 4-2) ranged from 8.90 x 10~15 uCi/ml to

m7.06 x 10" uCi/ml. The highest average concentration was at
station 2, on the north perimeter fence. The greatest variation
between individual samples was a factor of 480 at station 3.

Recommendations - none

4.5 Emissions Control Equipment

Findings

0 Stack 4 is equipped with an electrostatic precipitator (ESP). This
installation was experimental and the unit has not performed
according to design specifications. The poor performance of the ESP
may be due in part to the presence of mists from abrasive saw
cutting oils, which are present in the air stream.

0 Incinerator exhausts pass through a wet scrubber and 952 particulate
filters. These filters require changeout at 1-2 month intervals
because of loading. RMI personnel indicate that high temperature
and moisture levels are not encountered in the system. However,
stack sampling filters are occassionally wet, indicating that
moisture could be a concern, relative to the performance of other
types of air filters such as HEPA filters.

0 During 1984, the highest average concentrations were measured in
stacks 4, 6, and 5 (in that order).
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TABLE 4-2

PERIMETER SAMPLING SUJtttRY
1984

Station 1 Location

1 North Fence
West

2 North Fence
East

3 • East Fence

4 South Fence

5 West Fence

I of
Samples

49

49

48

49

49

Highest
Concen.
wCi/ml

1.20 x 10"13

8.20 x 10~13

4.80 x 10"13

2.00 x 10~13

3.00 x 10~14

. Cranium

Lowest
Concen .
uCi/m1,

1.00 x 10"15

1.00 x 10"14

1.00 x 10"15

2.00 x 10"15

7.00 x 10"16

Average
Concen .
uCi/ml

2.18 x 10*14

7.06 x 10"14

6.73 x 10"14

1.76 x 10" i4

8.90 x 10"15

"From Draft Annual Environmental Monitoring Summary, 1984."
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0 Lockwood-Greene of Oak Ridge, Tennessee, has developed, under
contract to DOE/OR, a conceptical design for upgrading the RMI
Extrusion Plant ventilation systems. This upgrade is intended to
reduce facility air emissions, while also reducing worker exposures
to radionuclides and other potentially hazardous and noxious air
contaminants.

0 The Lockwood-Greene proposal provides for stepwise implementation of
ventilation upgrades, beginning with the source of highest chronic
emissions, i.e. the abrasive saw. Second priority is the forge
area. Improvements to the incinerator burner exhaust has been
recommended as the 5th item on the list of priorities.

0 Completion of upgrades would probably require at least 1 1/2 - 2
years to complete.

0 Additional studies of the workplace and emission sources are
underway or planned. The results of these studies will assist
Lockwood-Greene in their final design of the ventilation systems
upgrades.

Recommendations

Proceed as quickly as possible with improvements to the emissions
control on the abrasive saw system.

The failure of rotoclone and/or filter controls on the incinerator
ventilation system could result in accidential releases of high uranium
concentrations. It is suggested that the priority for upgrading
emission control on this system be reevaluated, possibly placing this
as item 2 or 3 on the list, rather than 5.

4.6 Meteorological Data

Findings

*
9 The RMI Extrusion Plant does not have on site meteorological



monitoring capability. Annual wind speed and direction data is
obtained from Cleveland Electric Illumination (CEI), North
Kingsville, Ohio. This station Ls located on the shore of Lake
Erie; the appropriateness of using data from that location for a
site 1.5 to 2 km inland is questionable.

0 CEI data wind indicates prevailing surface winds from the south and
south-southeast. There are no 60 meter wind or temperature data

•

from which to determine stability conditions. •

0 The RHI Sodium Plant, which is about 1.5 km from the Extrusion Plant
has wind data which would be available for verification of other,
more remote, information.

0 ORNL uses data from the Cleveland airport, 90-100 km from the RMI
site, for their AIRDOS and DARTAB calculations.

0 Dispersion factors being used for stack releases from RMI are based
on rough calculations from the EPA Workbook of Atmospheric
Dispersion Estimation. These factors do not consider effects of
building disturbances, downwash, and complete site specific
meteorological information.

Recommendation

Following upgrading of the exhaust emission controls, evaluate the need
for an on site meteorological station. If stack emissions have been
significantly reduced, emission concentrations are not highly variable,
and calculations indicate population doses are well below the new
NESHAPS annual criteria of 25 rarera, total body, and 75 mrem, critical
organ, the necessity for an RMI station would be questionable. Should
a meteorological station be desired, the advice of an organization such
as ORNL should be sought.
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5.0 WATER TREATMENT AND MONITORING

5.1 General System Description

Process water including water from plant floor drains is collected in a
sump in the Main Plant Building. Sump contents are cycled through a
3 urn diatomaceous earth filter (Sparkler Model RJ-l-108) and discharged
when the sump is full - about 2.7 x 10 liters. Sanitary waste is
treated in a Chicago Pump aerobic digestor Model Sl-l-t; waste water
and discharged process water, are released to a manhole located near
the northeast corner of the fenced plant site, where they combine with
non-contact cooling water and runoff water from property storm drains
and roof drains. From the manhole the combined effluent is discharged
through underground piping to t'ne outtaVj. at Vi&j.1atui-w)K, taan ih/t
extreme northeast boundary of the RMI property. Reported discharge
volumes are based on water usage as indicated by the plant water
meter. The average monthly usage is about 5.8 x 10 liters;
approximately 702 of this volume is used for non-contact cooling and
about 302 is process water.

Sampling is performed at the outfall using a Manning Technologies,
Inc., Model S4400A2 automatic sampler. This sampler withdraws 160
milliliters from a collection basin (plastic bucket) once each hour
during a 24 hour sampling period. Sampling is performed one day a week
for uranium concentrations and twice a month for other potential
contaminants. Sampling is not performed during periods of storm runoff
to assure that contaminants measured are representative of process
water from the plant. Grab outfall samples are also obtained weekly
for pH and twice monthly for oils and greases. Weekly samples (8 hour
composite) are collected from Fieldsbrook, upstream and downstream of
the outfall, and analyzed for uranium.

5.2 Compliance

5.2.1 NPDES Permits
«

Fieldsbrook is the only RMI. surf ace water outfall and is covered by a
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National Pollution Discharge Elimination System (NPDES) permit OH
0000442. This NPDES permit, originally issued by Region V of the U.S.
Environmental Protection Agency, is now administered by the Twinsburg
Office of OEPA. Permit limits are as follows:

Characteristic Average Maximum
Ph 6-9 6-9
Dissolved Solids 400 mg/1 1500 mg/1

•

Suspended Solids 10 mg/1 25 mg/1 .
Oil and Grease N/A 10 mg/1
Copper N/A 0.5 mg/1

The permit "administratively expired" in 1978, and a new permit is
being negotiated between OEPA and RMI. OEPA has proposed limitation
for additional potential contaminants associated with non-ferrous
forming operations, e.g. lead, chromium, cadmium; a factor 300
reduction of the current NRC uranium limit is also proposed. RMI has
requested modification of some proposed limits and has challangefd OEPA
authority to regulate uranium releases (letter of Oct. 5, 1984 from R.
J. Gerardy to OEPA).

Findings

0 Because the RMI Extrusion Plant is not wholly DOE-owned and DOE only
partially funds plant operations, the NPDES permit is held by RMI
company, rather than DOE, as is the case with most prime
contractors. Under provisions of the RMI/DOE contract, DOE acts
only as a regulatory authority with respect to potential
radiological impacts from processing of DOE materials. RMI submits
monthly reports directly to the OEPA with copies to DOE/OR for
information.

0 Very few exceedances of NPDES limits occur. During 1984 only 3
samples contained levels above permit limits; the contaminants
exceeding limits were "total suspended solids", "oil and grease",
and "copper" (see Table 5-1).
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TABLE 5-1

NPDES PERMIT
1984

Parameter

pH (S.U.)

Dissolved Solids

Suspended Solids (mg/L)

Oil I Grease (mg/L)

Copper (mg/L)

1 of
Samples

51

25

25 .

25

25

Highest
Concert.

8.3

469

27.5

39.0

.SI

Lowest
Concen.

7.1

229

2.0

1.0

.03

Average
Concen.

7.8

307.2

7.2

3.6

.11

Permit
Limit

6-9

400 avg.

10 avg.

10

0.5

Compliance
With

Permit Limits
I

100

100

96

96

96

•From Draft Annual Environmental Monitoring Summary. 1984."



0 Exceedances have all been leas than 1.4 times the permit limit and
are therefore considered insignificant by OEPA; no notices of
violations have been issued.

0 Reports of: exceedances are provided to OEPA, but not always within
the prescribed 5 day reporting period requirement. Copies of
exceedance reports are not provided to DOE/OR, because that office
does not maintain regulatory authority for those parameters.

0 RMI appears to have established a good working relationship with
regulatory agencies.

0 In 1981 the plant effluent was screened for priority pollutants; no
significant levels were identified.

9 Activities are in progress to upgrade the process water and sewage
treatment facilities (refer to Section 5.4 of this report). It is
anticipated that these improvements will result in a decreased
frequency of discharge violations.

Recommendation - none

5.2.2 Spill Prevention Control and Countermeasure (SPCC) Plan

Findings

0 The RMI Extrusion Plant has prepared and submitted a SPCC plan to
OEPA. Because of changes at the RMI site this plan is out of date.

0 Battelle Memorial Institute of Columbus, Ohio, is currently updating
the SPCC plan as part of an overall upgrading of RMI waste
management practices. This update is expected to be completed by
late 1985.

0 The Health, Safety and Security section has instructed all
supervisory and plant floor personnel in reporting spills of

•

hazardous material. All spills, regardless of magnitude, are
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expected to be reported. Thus far no incidents have occurred which
require notification of regulatory agencies.

0 Materials for control and countermeasure in the event of spills is
maintained at critical locations throughout the plant. A spot check
of one such location indicated that these materials are on hand.

Recommendation — none •

5.3 Monitoring

5.3.1 Sampling Procedures

Findings

0 Protocol and procedure for sampling liquid effluent discharges are
documented in several locations. These include the Health Physics
Manual, Section 7.3, (October 1982); Environmental Affairs Manual,
Section V, (undated); and a one page description of sampler
operation, (undated). The information contained in these documents
is brief and provides insufficient details regarding sampler
operation and sample handling.

0 Although the sampling system satisfies the current NPDES permit
requirements, the proposed NPDCS permit requires that samples be
"representative of the volume and nature of the monitored flow".
OEPA interpretation of this requirement may indicate a need for
proportional sampling.

0 Sampling is performed only during periods of no storm runoff. This
may result in underestimating or overestimating the average uranium
concentrations in the effluent, depending upon the amount of uranium
"washed" from contaminated ground, equipment, and building surfaces
by storm runoff.
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0 The sample is not maintained cooled; however, the NPDES permit
parameters do not require cooling (no BOD or fecal coliform limit).

8 There are no procedures requiring periodic calibration of the
sampler collection volume.

Recommendations
•

Prepare and formalize (date and sign) detailed procedures for sampling
the liquid effluent stream.

Reevaluate the present sampler relative to proposed NPDES
requirements. Also obtain samples during periods of storm runoff to

determine effect of runoff on uranium concentrations. Based on these
results determine whether installation of a weir or other system which
will enable proportional sampling is necessary.

Develop and implement a procedure for routine volume calibration of the
sampler.

5.3.2 Analytical Procedures

Findings

0 RMI performs in-house analyses for pH, dissolved solids, and
suspended solids. Other non-radiological analyses are performed by
outside commercial labs. Analyses are by generally accepted or
prescribed methods - Standard Methods for the Examination of Water
and Waste Waster, I5th Edition and Methods for Chemical Analysis of
Water and Wastes, EPA.600/4-79-020.

0 Samples 1:or uranium analysis are adjusted to a pH of <2 with nitric
acid and sent to U.S. Testing Laboratory in RichTand, Washington.
Analysis is for soluble uranium only, using the fluorometric method.

0 Detailed procedures describing sample handling and preparation have
not been developed.



0 Uranium from the FMPC has been shown to contain low concentrations
of Pu-238 and 239, Np-237, Cs-137, .Ru-106, Sr-90, and Tc-99. RMI
waste water samples, however, have not been analyzed for
radiological contaminants other than uranium.

0 The RMI in-house laboratory maintains a quality assurance program of
detailed documented procedures, calibration records, and quality
control charts. There is essentially no documented quality
assurance program in effect for Health, Safety, and Security
activities. Samples distributed for outside analysis are not
accompanied by blanks, spikes, and duplicates to evaluate vendor
laboratory performance.

Recommendations

Develop and implement a quality assurance program for environmental
monitoring activities. This program should include submitting known
concentration samples to vendor labs for performance monitoring.

Prepare and analyze an annual composite sample for radionuclides other
than uranium, which have been identified as present in the material
from FMPC.

5.3.3 Monitoring Results

Findings

9 NPDES permit parameters have been exceeded infrequently in
individual semi-monthly samples (see Section 5.2.1); on an annual
average basis, these parameters are well within the permit
limitation concentrations (see Table 5-1) and no major deficiencies
or violations have been identified by OEPA.

0 The average uranium concentration during 1984 was 2.14 x 10~6

uCi/ml. The samples from downstream in Fieldsbrook indicated the
. average concentration was reduced to 2.02 x 10~8 yCi/ml by
dilution. Refer to Table 5-2.
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TABLE 5-2

HASTEWATER MONITORING SIN-WARY
1984

URANIUM

* of
Sanple Location Samples

Plant Outfall 52
Fleldsbrook
Upstream 19

Fieldsbrook
Downstream 19

Highest
Cone en.

Lowest
Concen.
nCi/ml

1.39 x 10"5 2.14 x 10"8

Average
Concen.
uC1/m1

2.14 x 10"

2.62 x 10"8 1.05 x 10"10 3.94 x 10"9

8.00 x 10"8 2.70 it 10'9 2.02 x 10'8

Mammary,
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0 OEPA has proposed adding uranium co the NFDES permit at a level
below the DOE guideline. This proposal is being contested by RMI.

°- Plans are in progress to install an additional system for removal of
uranium from process water (refer to Section 5.4).

Recommendations - none

*

5.4 Pollution Control Equipment .

Findings

0 Replacement of the present sewage treatment plant with a modular
treatment facility, having increased performance capabilites, is
planned for the summer of 1985.

* Proposals for a process-water treatment operation, to be installed
between the sump and the diatomaceous earth filter, have been
solicited. Installation of a system, which would reduce uranium
levels by at least a factor of 20, is anticipated to be completed by
February 1986; funding permitting.

0 The integrity of effluent collection points and transport lines
within the plant site is unknown. Leakage of those lines and sumps
which might contain untreated wastes could result in ground water
contamination.

Recommendation

Test main piping and sumps for leakage.
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6.0 SOIL, SEDIMENT, AND VEGETATION MONITORING

6.1 Soil Sampling Procedures

Findings

0 Section VII of the "Environmental Affairs Manual" presents an
abbreviated soil monitoring protocol for on- and off-site

*

monitoring. This protocal does not provide guidance as to the
selection of sampling locations, time of year for sampling, amount
of sample to be collected, detailed sampling procedures, special
precautions to avoid cross contamination, or sample handling and
packaging requirements.

0 The RMI staff is not familiar with standard EPA or ASTM soil
sampling methodologies.

0 Samples are collected using a 5.1 cm (2 inch) diameter, "cookie
cutter" sampling tool. Samples are to a depth of 5 cm; no core
sampling has been performed to determine vertical soil profiles.

0 During 1984, 26 off-site samples were collected, these samples were
from along public roads out to a distance of 2.4 km (1 1/2 miles).
Samples were obtained at the four main compass point directions from
the site.

0 Thirty-two on-site samples were collected in 1984.

0 Five "special" off-site samples were collected in 1984 from the
property immediately north of the RMI plant perimeter fence.

9 Annual samples are not collected from the same locations; therefore,
trends- cannot be evaluated.

0 Exact sample locations are not recorded. There is no documentation
describing the physical appearance or conditions of the 'sample
location or the soil sample itself.



Recommendations

Develop detailed procedures for soil sampling. Procedures should
include provision for core sampling, and present methodologies for
selection of sampling locations. Sampling protocols should include
periodic resampling of areas to enable evaluation of trends.

6.2 Soil Data

Findings

8 Analysis of soil samples is performed by U.S. Testing Laboratory in
Richland, Washington. Results are recorded on sample forms provided
by RMI with the samples. Units are milligrams of U per gram of soil
(mg/g); RMI converts these values to pCi/g. No error values are
reported; detection sensitivities are not known by RMI. Also the
reports are not signed and dated by the vendor lab.

0 Several conversion calculations were verified for October 5, 1984
data and it was determined that .the pCi/g value being reported by
RMI is for all uranium isotopes.

0 RMI does not submit blanks, spikes, or duplicates to U.S. Testing
for performance evaluation.

0 Results of the 1984 soil sampling, per the Draft RMI Annual
Environmental Monitoring Summary indicate off-site uranium soil
concentrations ranging from 0.21 to 6.62 pCi/g. These levels are
lower than the off-site soil concentrations reported for the
previous two years.

0 On-site soil samples during 1984 contained 1.28 to 2,439 pCi/g of
uranium. Highest levels were in the vicinity of the former open
incinerator facility. This area is also near a storm drain.



0 Concentrations of uranium in five soil samples from north of the
plant perimeter fence ranged for 47 to 130 pCi/g. This
contamination is believed due to a combination of storm water runoff
(see Section 7) and ventilation system discharge.

0 Sample results are being compared to the NRC guideline values of 35
pCi/g for depleted uranium and 30 pCi/g for enriched uranium in
unrestricted areas.

Recommendations

Obtain and keep on file a copy of the current analytical procedure used
by U.S. Testing along with the lab's detection sensitivity levels and
information describing their QA/QC program. Require that data supplied
by vendor laboratories be signed and dated and that error values be
provided.

Implement a QA program for monitoring analytical services of outside
laboratories.

Analyze an annual composite or selected individual annual samples for
other radionuclides, which have been identified in uranium from FHPC.

Perform or have performed, a thorough, statistically designed survey of
off-site soil contamination to determine the extent of
radionuclide contamination in the environment, which might be
attributable to RMI operations.

Evaluate on-site soil contamination data to identify possible runoff
areas. Take steps to reduce the potential for runoff by removal of
contaminated soil and control of surface runoff routes. Also check
roof surfaces for possible sources of uranium runoff.

The NRC uranium soil guidelines presented in their Branch Technical
Position Paper are based on pCi/g of total uranium, i.e. the sum of
U-238, U-234, and U-235.



Care should be exercised in making comparisons with the NRC guideline
values until DOE has made a policy decision that such guidelines are
appropriate. The reason for this is that other cleanup guidelines
currently in use by DOE (e.g. the Formerly Utilized Site Remedial
Action Program) are considerably higher than the NRC levels. For
example, FUSRAF uses a level of 150 pCi/g for total uranium in soil.

6.3 Sediment Sampling Procedures

Findings

0 There: are no documented RMI procedures for sediment sampling and
handling; the RMI staff is not familiar with procedures used by
other organizations or recommended by environmental regulatory
agencies.

0 Samples are collected annually from Fieldsbrook at the liquid
effluent outfall and approximately 75 m (250 ft.) downstream and
60 m (200 ft.) upstream of the outfall.

0 Samples are obtained at bends in the stream, where there are more
likely to be accumulations of sediment. The exact sampling
locations are not identifed and sampling therefore cannot be
repeated to evaluate trends.

0 Samples are collected by scooping up bottom material to a depth of
about 5.1 cm (2 Inches) using a garden trowel; no precautions are
observed to prevent loss of very fine particulates or surface
cave-in around the sampling point. Also, no core samples are
obtained for profile determination.

Recommendations

Develop detailed procedures for sediment sampling. Procedures should
include provisions for periodic core sampling and should present
methodologies for selection of sampling locations. Sampling protocols
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should include periodic resampling of areas to enable evaluation of
trends.

An increase in the number of downstream sampling points to at least
five is recommended.

6.4 Sediment Data

*

Findings

* Analysis of sediment samples is performed by U.S. Testing Laboratory
is Richland, Washington. Results are recorded on sample forms
provided by RMI with the samples. Units are milligrams of U per
gram of sediment (mg/g); RMI converts these values to pCi/g. No
error values are reported; detection sensitivities are not known by
RMI. Also the reports are not signed and dated by the vendor lab.
It is not known whether the results are relative to dry weight.

0 RMI does not submit blanks, spikes, or duplicates to U.S. Testing
for performance evaluation.

0 Results of the 1984 sampling, per the Draft RMI Annual Environmental
Monitoring Summary, indicate 54.9 pCi/g at the outfall, 10.2 pCi/g
downstream and 1.0 pCi/g upstream.

Recommendations

Obtain and keep on file a copy of the current analytical procedure used
by U.S. Testing along with the lab's detection sensitivity levels and
information describing their QA/QC program; Require that data supplied
by the vendor laboratories be signed and dated and that error values be
provided.

Implement a QA program for monitoring analytical services of outside
laboratories. Analyze an annual composite or selected individual



annual samples for other radionuclides which have been identified in
uranium from FMPC.

6.5 Vegetation Sampling Procedures

Findings

0 There are no documented RMI procedures for vegetation sampling and
handling; the RMI staff is not familiar with procedures used by
other organizations or recommended by environmental regulatory
agencies.

0 Samples of surface vegetation have been collected in the past (per
1982 and 1983 Annual Environmental Monitoring Summary) at locations
of soil sampling. However, the Health, Safety, and Security section
has recognized deficiencies in the sampling program (e.g. the very
small quantity of vegetation collected for analysis) and is
therefore reevaluating this program.

Recommendations

Develop detailed procedures for vegetation sampling and sample
handling. Procedures should present methodologies for selection of
sample type and locations. Sampling protocols should include periodic
resampling of areas to enable evaluation of trends.

6.6 Vegetation Data

Findings

0 Analysis of vegetation samples has been performed by U.S. Testing
Laboratory in Richland, Washington. Results are recorded on sample
forms provided by RMI with the samples. Units are milligrams of U/g
per gram of vegetation (mg/g); RMI converts these values to pCi/g.
No error values are reported; detection sensitivities are not known
by RMI. Also the reports are not signed and dated by the vendor
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lab. It is not known whether the results are relative to wet, dry,
or ashed weight.

°- RMI does not submit blanks, spikes or duplicates to U.S. Testing for
performance evaluation.

Recommendations

Obtain and keep on file a copy of the current analytical-procedure used
by U.S Testing along with the lab's detection sensitivity levels and
information describing their QA/QC program. Require that data supplied
by the vendor laboratories be signed and dated and that error values be
provided.

Implement a QA program for monitoring analytical services of outside
laboratories.

Analyze an annual composite or selected individual annual samples for
other radionuclides which have been identifed in uranium from FMPC.
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7.0 WASTE MANAGEMENT

7. 1 General Description of Waste Management Activities

Solid wastes generated at the RMI Extrusion Plant are general scrap and
refuse, non-hazardous industrial waste, sewage treatment facility
sludge, low-level radioactive waste, and RCRA hazardous wastes (also
containing low-level uranium contamination). RMI has developed a

»

"Waste Classification and Analysis Plan", revised 2/.7/8S, which
describes procedures for determining the proper classification of
"solid" wastes generated at the plant. General scrap and refuse is
segregated from other waste, based on the area (and operation) of
generation within the plant. This waste is collected in dumpsters
located throughout the facility. Dumpsters are locked to prevent the
use for disposal of unauthorized waste; foremen control access to the
dumpsters. Dumpsters are usually spot checked for potentially
contaminated materials, before disposal at the local landfill.

Non-hazardous industrial wastes are of very limited quantity; they have
included used oils, which are sold to

Sewage treatment sludge is transferred 'to a collection group, A- All
Ash tabu la Sewer and Septic Tank Cleaning. This group delivers the
sludge to the local waste water treatment plant. Low level
contaminated wastes are recycled to FMPC for disposal or recovery of
uranium.

Hazardous wastes are primarily barium chloride (about 9 tons/yr) from
the salt baths and sludge from the nitric acid pickling baths (about 42
tons/yr). Other wastes include waste solvents (perchloroethylene and
tnethylene chloride about 400 liters/yr) and contaminated pump oil and
lathe coolant. These wastes are stored in 208 liter metal drums until
they can be disposed of. There are no on site facilities for treatment
of hazardous or mixed radioactive waste.

The only known on-site disposal area at RMI was a small pond previously
*

used for disposal of neutralized nitric acid from pickling baths. This
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pond (see Figure 2-2) was excavated and refilled in mid-1984. Uranium
contaminated sludge and soil from excavation of the pond is stored on
site awaiting disposal. ..

7.2 Monitoring Wastes for Radioactivity Levels

Findings

0 The Waste Classification and Analysis Plan, Section III-A, specifies
non-radioactive wastes as those containing a de-minimus
concentration of uranium. The "de-minimis" level indicated in this
section is 50 mg/1 for natural or depleted uranium; all waste
containing enriched uranium, regardless of the concentration, is to
be treated as radioactive waste. A level of 50 mg/1 is equivalent
to 16,600 pCi/1 or 1.66 x 10~5 uCi/ml of U-238. This is greater
than the DOE guideline of 1 x 10"6 uCi/ml for uranium 238 in water
in unrestricted areas. It should be noted that 50 mg of natural
(processed) uranium will contain a total alpha activity level of
almost 35,000 dpm.

0 The Waste Classification and Analysis Plan does not provide guidance
as to allowable surface contamination levels or allowable levels of
uranium in solid wastes, whose quantity is not measureable in
liters.

0 The sanitary sewage treatment facility sludge is not monitored for
uranium content prior to transfer to the disposal firm.

Recommendations

Reevaluate the uranium levels specified in the classification plan for
identifying waste as radioactive. Although the NRC llcensable
concentration for natural uranium is 0.05% or 500 mg/1, release at this
concentration could exceed . environmental control limits. The
"de-minimis" classification criteria should likely be reduced. Also
levels relative to other types of waste should be included on this
plan.
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Initiate a program to analyze sewage sludge for radioactive
concentrations, including an annual composite analysis for other
potential radionuclide contaminants.

7.3 RCRA Compliance

Findings

0 RMI has filed notification with OEPA as a generator and storage
facility. Battelle is currently preparing the Part B permit



Recommendat ion

Dispose of accumulated waste. If the disposal of this waste cannot be
accomplished in the immediate future it is recommended that the
contaminated wastes be covered and/or temporary berms be constructed to
prevent runoff of surface uranium contamination.
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8.0 QUALITY ASSURANCE PROGRAM

Findings

0 RMI has a Plant Quality Assurance (QA) document, RMI-L-72, last
revised in Decmber 1975. This document does not, however, provide

' in depth consideration for matters related to health, safety, and
environmental protection.

9 The QA Supervisor is also responsible for supervising laboratory
activities; the laboratory responsibility takes precedent over QA.

0 The QA Supervisor does not report directly to upper management.

0 There is no program of internal QA audits; also DOE/ORO has not
performed a recent (within the last 6 years) appraisal of the RMI QA
program.

' The RMI Laboratory maintains an auditable program of equipment
calibration and quality control. Detailed maintenance records are
not maintained for laboratory equipment.

0 The Health, Safety, and Security section does not have detailed
procurement, operating, calibration, and quality control procedures
for in-house activities or relative to vendor services.

Recommendations

Reassign the QA Supervisor responsibility to an individual with formal
reporting lines to upper management.

Provide QA training to Che QA Supervisor and. other management level
personnel.

Review the QA program .relative to the requirements of DOE Order 5700.6.

Implement a program of internal audits to identify and prioritize areas
of QA deficiencies.
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9.0 MISCELLANEOUS

9.1 Data Handling

Findings

0 Calculations confirmed during the review did not identify errors or
questionable values.

0 Records observed were legible, signed, and dated. Some were in
pencil, whereas pen is preferrable.

8 Computerization of environmental monitoring data has just recently
begun. The Health, Safety, and Security section is sharing access
to an IBM-PC-XT with a 20 meg hard disk. Software includes
Symphony, dBase III, and a statistical and QA. package called
Statgraphics.

0 ORNL performs annual off-site dose calculations based on emissions,
monitoring, and-other support data provided by RMI. The calculation
for 1984 indicates a low dose commitment of only 3.3 mrem total body
and 11 mrem critical organ to the maximally exposed individual.

Recommendation - none

9.2 Contamination Monitoring of Materials Leaving the Plant

Findings

0 Non-hazardous wastes leaving the plant are not monitored to
assure that contaminated materials are not included with the waste.

0 Non-uranium products for the commercial sector are spot monitored,
but there are no standard procedures and results are not
documented. A walk-through of the plant area and warehouse
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identified conditions and operations, which have a potential for
contaminating commercial product with uranium.

Recommendation

Implement procedures for routine contamination monitoring of
non-uranium products leaving the RMI Extrusion Plant.

9.3 Emergency Preparedness

Findings

e RMI has a documented Emergency Procedures Manual, RMI-L-51; review
of the plant emergency preparedness status is included in the plant
waste management upgrade, currently being performed by Battelle.

o Hypothetical accidents considered in the preparation of the
emergency plan Include fire and nitric acid tank release. Both of
these accidents could impact the off-site environment, depending
upon circumstances.

RMI has limited portable monitoring capability, consisting of small
battery operated and 110 volt pumps and a portable- electric
generator. Monitoring would be limited to air particulate
contamination.

RMI corporation has agreements with the Ohio Disaster Services
Agency (Columbus, Ohio) for off-site monitoring in emergencies.
However, representatives of this agency have not toured the
Extrusion Plant site.

Local fire and medical response groups have been on site for minor
incidents and have received limited briefings by Health, Safety, and
Security.
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0 Because of the nearby Perry Nuclear Plant a comprehensive emergency
response plan exists for the Ashtabula County area.

Recommendation - none

9.4 Groundwater Monitoring

Findings
>

0 RMI presently performs no monitoring of groundwater for possible
contaminants from the Extrusion Plant operations.

0 Cora samples following removal of the nitric acid neutralization
pond indicated residual uranium contamination in the soil of up to
1270 pCi/g of all isotopes of uranium.

0 The water table at the plant site is relative shallow, typically
ranging between 1.5 and 4.5 meters.

9 Dames and Moore is conducting a study involving the installation of
six shallow wells, to characterize the hydrology and provide
preliminary indication of any groundwater contamination problem.
Analyses will initially include uranium, nitrates, chlorides, and
total organics.

Recommendation

Based on the results of the Dames and Moore study, determine if a
groundwater monitoring program is needed at RMI. If so, involve Dames
and Moore in the design of such a program. The program should be
documented and include details related to sampling frequency and
procedures, contaminants to be monitored, and sample handling and
analytical procedures.
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BIOGRAPHICAL SKETCH

James D. Berger
Oak Ridge Associated Universities

Oak Ridge, Tennessee

Manager, Radiological Site Assessment Program at ORAU from 1980 to present.
Main duties include technical assistance to DOE and NRC in areas of
radiological environmental surveys and evaluation of effluent and
environmental monitoring programs. Prior positions at ORAU include Department
Head, Health and Safety Office, 1975 to 1980; Radiation and Chemical Safety
Officer, 1970 to 1975; and health physicist, 1967 to 1970. Also, Health
Physics Team Leader for the ORAU Radiation Emergency Assistance Center since
1975. Additional professional experience as industrial hygienist at Bettis
Atomic Power Laboratory, 1963 to 1966, and instrument development physicist
with the Bureau of Radiological Health, 1960 to 1963.

Education

B.S. in Physics from Bowling Green State University, 1960.
M.S. in Radiological Health from Northwestern University, 1968.

Professional Society Affiliations

Health Physics Society
American Industrial Hygiene Association

Certified by American Board of Health Physics

Publications

Author or co-author of approximately 10 published reports, guidebooks,
and book chapters in various areas of health physics.

Author of numerous unpublished (internal use only) reports describing
findings or results of technical assistance for DOE and NRC.
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SCOPE OF WORK

ENVIRONMENTAL PROGRAM REVIEW

RM! COMPANY

1. Effluent and Environnantal Monitoring

Conduct a comorenensive technical review of the effluent and environ-
mental monitoring programs for radioactive and nonradiCactive effluents
to air, water, and "lane. Evaluation of control equipment should be mace
only to the extent tnat the effluent and environmental monitoring review
indicates a problem (control equipment which may cause a problem should
be noted). Determine the degree of compliance with applicable DOE
Orders, Federal and State laws and regulations, and "good professional
practice" for all aspects of the environmental management program.
Provide written fincings as well as recommendations for any needed
improvements on a periodic basis (frequency to be determined by DOE once
the review plan is organized by the contractor) to the Environmental
Protection Brancn.

Areas to be addresses include, but should not be limited to, the
following for each of the three medias (i.e., air, water, land):

A. Sampling

1. Locations (representativeness)
2. Frequency
3. Methodology
4. Parameters
5. Equipment utilizec

B. Analyses
1. Data analysis and statistical treatment
2. Equipment

C. Results

1. Calculationa'i nethoss and computer programs
2. Data reouctian
3. Interpretation
A. Trend analysis

D. Quality Assurance, Quality Control, Reliability, and Maintainability

1. Verify inclusion in an overall contractor quality assurance
program. Assess the adequacy of the quality assurance elements
being usei.

2. Assess the reliability of the existing systems. Review failure
rates. Examine the need for redundancy and backup.
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3. Assess the use or feasibility of statistical methods to
demonstrate that measurement systems are in a state of control
relative to design standards.

4. Af f i rm that activit ies affecting quality including procurement,
receiving, storing, installing, maintenance, testing, repairing,
modifying anc operating contribute to satisfactory performance
in service.

5. Verify the measurement accuracy of all systems that are used for
the purpose of quantifying releases.

6. Examine random ana systematic error estimates.
\

E. Policy and Procedures

1. Training
2. Knowledge of regulatory requirements

.F. Records and Reporting

The components of the environmental monitoring review should include,
but not be limited to, the following:

A. Soil and vegetation sampling (radionuclides and chemical releases)

B. Sediment sampling

C. Air monitoring and modeling

1. Source characterization studies

D. Surface and Grouncwater monitoring/samoling

E. Radiati.cn dose and contaminant level estimates

F. Continuous monitoring for emergency detection

G. Landfill operations

For the above, assurance is needed on the appropriateness of the moni-
toring locations, frequencies, metnodology, equipment, procedures, data
reduction, interpretation, trend analyses, quality assurance, quality
control, reliability, recorcs, and reporting.

II. Coordination

The effort will involve coordination with the following organizations:
•

A. RMI Company
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B. State of Ohio

C. Environmental Protection D i v i s i o n , DOE-HQ
e

D. Defence Programs. DOE-HQ and DOE-ORO

E. Environmental Protection Branch, OOE-ORO (Vincent Fayne - Contact)

Ini t iate as soon as oossible after March 11,1985.
Project to be concluded by May 1,1985.

I I I . Products

A. Per iodic summary reports wi th recommendations

B. Detai led Reoort w i t h overall program recommendations

IV. Manpower Requirements

A. 100 - 150 man-hours

B. Personnel to be selected by consultant
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APPENDIX C

LIST OF DOCUMENTS REVIEWED

Environmental Affairs Manual

Health Physics Manual

Annual Environmental Monitoring Summary for RMI Company, 1982

Annual Environmental Monitoring Summary for RMI Company, 1983 •

Annual Environmental Monitoring Summary for RMI Company, 1984 (Draft)

Waste Classification and Analysis Plan

DOE Hazardous Chemical Waste Site Visit Report

OEPA Permit to Operate an Air Contaminant Source (permits for 7 stacks)

RMI Extrusion Plant Vulnerabilities and Risk Assessment, March/April 1985
(Draft)

Envisage Environmental Inc., emmissions testing reports

Air Emission Sampling Protocol

NPDES Extrusion Plant, March 15, 1974

OEPA Permit No 31C00023*CD (Draft)

Research Proposal by Battelle for Assistance in Development of RCRA, Part *B
Application and Hazardous/Radioactive Mixed Waste Management Plan,
March 15, 1985

Spill Prevention Control and Counter-measure Plan, Part 1

RMI Request for Quotation on Process Wastewater Treatment System, 4/19/85

NPDES Exceedance Reports to OEPA: October 2, 1984, November 14, 1984,
April 15, 1985

Letter - F. Van Loocke (RMI) to T. Oakes (ORNL) "AIRDOS Analysis of 1984 Stack
Discharge - RMI Company", February 5, 1985

Letter - W. Hibbitts (DOE/OR) to D. Sreniawski (NRC-Region III) "Revised
Ashtabula Extrusion Plant Uranium Release Report", April 16, 1985

Letter - M. Theisen (DOE) to B. Davis (DOE), "RMI RCRA Permit: Request for
Review", October 31, 1984

Letter - R. Gerardy (RMI) to OEPA, "Response to Public Notice re NPDES Permit
Renewal 31C00023*CD", October 5, 1984-
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Miscellaneous - RMI Laboratory data forms for air samples

U.S. Testing Laboratory Counting Data Sheets, Soil and Vegetation (10-5-84
samples), Core Samples (8-1-84), Water (4-16-85)
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FEDERAL REGULATIONS

DOE Orders

5480.1A Environmental Protection Safety and Health Protection
Program.

5480.2 Hazardous and Radioactive Mixed Waste Management.

5482.1 Environmental Protection, Safety, and Health Protection
Appraisal Program.

5484.1 Environmental Protection, Safety, and Health* Protection
Information Reporting Requirements.

5700.6A Quality Assurance.

Nuclear Regulatory Commission

10 CFR 20 Standards for Protection against Radiation.

10 CFR 51 Environmental Protection Regulation for Domestic Licensing
and Related Regulatory Function.

EPA

40 CFR 50 National Primary and Secondary Ambient Air Quality Standards.

40 CFR 51 Requirements for Preparation, Adoption, and Submittal of
Implementation Plans.

40 CFR 52 Approval and Promulgation of Implementing Plans.

40 CFR 60 Standards of Performance for New Stationary Sources.

40 CFR 61 National Emission Standards for Hazardous Air Pollutants.

40 CFR 122 EPA Administered Permit Program: The National Pollutant
Discharge Elimination System; The Hazardous Waste Permit
Program; and The Underground Control Program.

40 CFR 125 Criteria and Standards for the National Pollutant Discharge
Elimination System.

40 CFR 129 Toxic Pollutant Effluent Standards.

40 CFR 133 Secondary Treatment Information.

40 CFR 141 National Interim Primary Drinking Water Regulations.

40 CFR 260 Hazardous Waste Management System: General.
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40 CFR 261 Identification arid Listing of Hazardous Waste.

40 CFR 262 Standards Applicable to Generators of Hazardous Waste.

40 CFR 264 Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities.

40 CFR 265 Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities.

MISCELLANEOUS REFERENCES
*

NRC Regulatory Guides

1.113 Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for the Purpose of Implementing
Appendix I.

4.5 Measurements of Radionuclides in the Environment-Sampling and
Analysis of Plutonium in Soil.

4.6 Measurements of Radionuclides in the Environment-Strontium-89
and Strontium-90 Analyses.

4.11 Terrestrial Environmental Studies for Nuclear Power Stations.

4.14 Radiological Effluent and Environmental Monitoring at Uranium
Mills.

4.15 Quality Assurance for Radiological Monitoring Programs (Normal
Operations) - Effluent Stream and the Environment.

4.16 Measuring, Evaluating, and Reporting Radioactivity in Releases
of Radioactive Materials in Liquid and Airborne Effluents from
Nuclear Fuel Reprocessing and Fabrication Plants.

OTHER

General

DOE/EP-0023 A Guide for Environmental Radiological Surveillance at
U.S.Department of Energy Installations, 1981.

DOE/EP-0096 A Guide for Effluent Radiological Measurements at DOE
Installations, 1983.

IAEA-SS-41 Objectives and Design of Environmental Monitoring Programs for
Radioactive Contaminants, 1975.

NUREG/CR-3332 Radiological Assessment, 1983.

ASTM STP 693 Effluent and Environmental Radiation Surveillance, 1980.
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HASL-300 ED.25 EML Procedures Manual, 1982.

ORP/SID 72-2 Environmental Radioactivity Surveillance Guide, EPA.

NCRP-50 Environmental Radiation Measurements, 1976.

ICRP-43 Principles of Monitoring for the Radiation Protection of
Population, 1984.

Handbook of Environmental Radiation, A. W. Klement, CRC Press,
1982.

•

Instrumentation for Environmental Monitoring, R. *J. Budnitz,
A. V. Nero, D. J. Murphy, R. Graven, Wiley-Interscience, 1983.

Air

ANSI N 13.1- Guide to Sampling Airborne Radioactive Material in Nuclear
1969 Facilities.

ANSI N 13.10- Specifications and Performance of on-site Instrumentation for
1974 Continuously Monitoring Radioactivity in Effluents.

Water

GJ/TMC-08 Procedures for the collection and Preservation of Groundwater
and Surface Water Samples and for the Installation of
Monitoring Wells, (see FJ/TMC-15).

National HandbookMethods for Water Data Acquisition, USGS,
Acquistion, USGS, Restion, VA.

Soil and Sediment

Sampling of Soils for Radioactivity: Philosophy, Experience,
and Results, Fowler et al, ERDA Symposium Series 38,
CONF-74092, 1974.

ASTM 019.07 Proposed Practice for Sampling Fluvial Sediments in Motion.

Field Manual for Stream Sediment Reconnaissance - Savannah
River Lab, R. B. Fergusion et al, U.S. DOE Report GJBX-30(77).

Field Manual for the Hydrogeocheraical and Stream Sediment
Reconnaissance as used by the Los Alamos Scientific
Laboratory, R. R. Sharp et al, U.S. DOE Report FJBX-60(80).

Hydrogeochemical and Stream Sediment Procedures of the Uranium
Resource Evaluation Project; Oak Ridge Gaseous Diffusion
Plant Arendt et al, U.S. DOE Report GJBX-32(80).



GJ/TMC-1'3 Procedures for Sampling Radium - Contaminated Soils, DOE
Division of Remedial Action Projects, Technical Measurements
Center, Bendix Field Engineering Corp., Grand Junction, CO.

GJ/TMC-14 Procedures for Reconnaissance Stream - Sediment Sampling, DOE
Division of Remedial Action Projects, Technical Measurements
Center, Bendix Field Engineering Corp., Grand Junction, CO.

Laboratory

EPA-600/777-088 Handbook for Analytical Quality Control in Radio-analytical
Laboratories.

EPA/CE 91-1 Procedure for Handling and Chemical Analysis of Sediment and
Water Samples, 1981.

EPA 520/1-80- Upgrading Environmental Radiation Data, 1980.
012

NQA-l Quality Assurance Program Requirements for Nuclear
Facilities, ANSI/ASME.
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EXTRUSION PLANT P. 0. BOX 579

RECEIVED

JAN 10 1986

ASHTABULA. OHIO 44004 f\U\f\ CD A M C n t\
216/997-B141 TWX 8KM27-2926 OHIO EPA'N. L D.O

January 8, 1986

Ohio Environmental Protection Agency
Northeast District Office
2110 East Aurora Road
Twinsburg, Ohio 44087

Subject: NPDES Exceedance Report for Permit #OH0000442

Gentlemen:

On December 4 and 18, 1985 routine 24 hour composite samples were
taken from the RMI Company Extrusion Plant effluent. These samples
were analyzed on December 6 and 20, respectively for total non-filterable
residue (T-NFR), total dissolved solids (IDS) and total copper. The
results were 17.0 mg/1 T-NFR (Dec. 6), 3159.0 mg/1 TDS (Dec. 18) and
750 mg/1 total copper (Dec. 18). These results exceed the permit limits
-for the effluent characteristics.
We believe the sources of the pollutants have been identified. The
December 6 exceedance for T-NFR appeared to have been a momentary malfunction
of our sanitary sewage treatment plant. The December 20 TDS exceedance was
a result of roadway de-icing salt (calcium chloride) being washed into plant
storm drains during a thawing period. The total copper exceedance of
December 20 apparently was a human error in the operation of process equip-
ment. All parameters and processes will be closely monitored to further
insure future compliance.

Very truly yours,

RMI COMPANY

. D. Heiser
v Plant Manager

RDH/MRS/cws
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RCRA Part B Permit Application

for:

RMI Company Extrusion Plant
East 21st Street
Ashtabula, Ohio

OHD980683544

December, 1985

BATTELLE
Columbus Division

505 King Avenue
Columbus, Ohio 43201
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1. PROCESSES (continued
SPACE fO" ADDITIONAL PROCESS CODES OR FOP* DESCRIBING OTHER PROCESSES (code "T04">
INCLUDE DESIGN C A P A C I T Y

FOR EACH PROCESS ENTERED HERE

VpESCi^TlON OF HAZARDOUS WASTES^ _______ _________________________
. EPA HAZARDOUS WASTE NUMBER — Enter the four—aig.t numae- fro— 4C CFR. Subpan 0 for eecn lined nazaroous waste you will handle. I* you

handle hazardous wanes which are not listed in 40 CFR. Subpan D, erraer the four—digit number M from 40 CFR. Subosrt C that describes the characteris-
tics and/or the toxic contaminants of those hazardous wattes.

. ESTIMATED ANNUAL QUANTITY - For each liatsd »iea»a entered «•-. column A estimate the quantrtv of that waste that will be handled on an annual
basis For each characteristic or toxic contaminant entered in cotumr A esrrnaw the total annual quantity of all the non—listed wasteM that will be handled
which posses that characteristic or contaminant.

. UNIT OF MEASURE - For each quantity entered in column B enter the unrt of measure code. Units of measure which must be used and the appropriate
CO''— are:

ENGLISH UNIT OF MEASURE _£QDJL METRIC UNIT OF MEASURE CODE-

TONS.
KILOGRAMS . .
METRIC TONS .

If facility lecuiua use any other unit of measure for quantity, the unrts o* measure must be converted into one of the required units of measure taking into
ount the appropriate density or specific gravity of the <

PROCESSES
1. PROCESS CODES:

For Mated hazardous wean: For each listed hazardous i«i-.i ente»»d m column A select the codeM from the list of process codes contained in Item III
to ind.cate how the waste will be stored, treated, and/or disposal 9* r the facility
F«r Min—liaaad hazardous waatae. For each characteristic or toxc contaminant entered in column A. s*4ect the coor.'ji from the list of process codes
contained m Item ill to indicate aO the processes that w. be usae «o store, treat, and/or dispoae of alt the non—listed hazardous wastas that poneu
that characteristic or toxic contaminant.
Not* Four apace* are provided for entering process codas. If more are raided: (1) Enter the first three as ilia Iml above: (2) Enter "000" in the
extreme right box of Item IV-O(I). and (3) Enter in the space uiumied on page 4. the line number and the additions.

2. PROCESS DESCRIPTION: If a code is not listed for a that «•* be used, describe the pi ocas* in the i i provided on the form.

tOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE E*A HAZARDOUS WASTE NUMBER - Hszarttous wastes that can be described by
-lore than one EPA Hazardous Waste Number shall be described on The fonr as follows:

1. Select one of the EPA Hazardous Waste Numbers and enter (t «n cottar A. On the same line complete columns B.C. and 0 by animating the total annual
quantity of the waste and describing all the y>ort imi to be used te T^eei, store, and/or dispose of the waste.

2. In cohmn A of the next line enter the other EPA Hazardous Waist leumbar that can be used to (!>•!<• the nauti. In column D(2) on that line enter
"included with above" and make no other entries on that line.

3. Repeat step 2 for each other EPA Hazardous Watte Number thai car Be used to itaauiui the hazardous <

XAMPLE FOR COMPLETING ITEM IV Mown in lint numoanr X-1. K-2. X-3. in* X-4 bttowl - A facility will treat and dtopos* of an estimated 900 pounds
•r year of chrome shavings from leather tanning and fmishinc operanor- to add-tion. the taciiity will treat and dispose of three non—listed wastes Two wasras
re corrosne onry and there will be an estimated 200 pounds psr year sf each wssu. The other miaete a corrosne and isjrutatwe and there will be an estimated
00 pounek oer year of that wsstt. Treatment will be in an n»jiis»atui ano aisaosal wd! be m a landfill.
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